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[Orrictat Norice. | 
American Gas Light Assoeiation. 
ies chilllace aes 
Orrick American Gas Licut Assoctation, ( 
142 CHampers Street, New York. { 
To the Members of the Association: 

The Ninth Annual Meeting will be held in the city of Boston, Massachu- 
setts, on the 19th, 20th and 21st days of October next. Headquarters dur- 
ing the meeting will be at the Hotel Branswick. The meeting will be cailed 
to order at 11 a.m., Wednesday, 19th of Uctober, in the Hall of the Institute 
of Technology, opposite the hotel. 

Members intending to prepare papers are requested to notify the Secre- 


, -_ s 
ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.. 
AS SECOND CLASS MATTER. 


tary of the subject selected, so that the order of business may be arranged 
so as to give all an equal opportunity of being heard. Committees appointed 
at last annual meeting are respectfully reminded that they will be called 
upon for reports. 

As every effort is being made to render this meeting full of interest, the 
Secretary trusts that each member will feel that some share of the responsi- 
bility for the success of this effort rests upon himself, and contribute, there- 
fore, from the experiences and matured results of the past year to the gen- 
eral information. No subiect bearing upou the vast interest represented in 
the Association is too trivial, or unworthy of careful investigation and re- 
port. Data of ebservations, results obtained in experimental or practical 
workings, old facts seen.in new lights, or theories of management, all form 
a valuable basis upon which to found discussions or write papers. The ob- 
ject of these gatherings being to advance the interests of a common calling, 
it is binding upon ali to add to the stock of infuriation any fact that will 
throw more light upon it. 

During the meeting the Association will be the guest of the New England 
Association of Gas Engineers, and the Boston Gas Light Company. The 
local Committee of Arrangements has provided in a complete r1:.nner for 
the social entertainment of the members. A sail on the harbor, a drive 
through the beautiful szburbs of Boston, and a dinner being prominent 
features in their programme. 

Members wishing to reserve rooms, aud those intending: to bring ladies 
with them, are requested to communicate with M.S. Greenough, Esq., 
Chairman of Committee. 

Blank applications for membership can be obtained at this office, where 
arrears of dues can also be paid until Sept. 30th. 


Wma. Henry Warts, 
Secretary. 





PROGRESS OF THE SCIENCE OF GAS MAKING. 
—>—— 


In times like the present, when it is somewhat the fashion to appeal to 
science on all matters affecting the comfort, couvenience, health and even 
the luxuries of daily life—it may not be unbecoming the gas maker to look 
to it that he is, in all respects, followiug a scientific procedure in order that 
he may be prepared to give a reason for the faith that is in him, and may 
be at all times able to repel the insinuations so often cast-in a slurring, or, 
perhaps, in a patronizing way to the effect that ‘‘ gas may do for a erude, 
ordinary light” ; but that Science will develop a far better, more “ scien- 
tific light ” than we now have. 

Far be it from us to put a etraw in the way of such development. Let 

those who have time, genius, and money (either of their own or other peo- 
ples’) to devote to such development, bend every energy for the accom- 
plishment of the desired end. Whatever conduces to the health, happiness 
or wealth of the community is for good, and should be encouraged and sup- 
ported by all. 
- But the point in which the gas maker should be most deeply interested is 
his‘own progress. It may be well to keep well informed as to the progress 
of others ; but his energy should not be wholly expended in that direction, 
unless he is willing to sit down under the opprobrium of waste of energy. 

It is wich most’sincere pleasure that we are able to bear testimony to the 
scientific progress that is being made in our own industry. If one looks 





back but a few years, how different was the status of the manufacture from 
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what it is to-day. The main characteristic of a gas works, as seen from the 
outside, used to be the conspicuous sign— 

‘Positively, no Admittance,” 
and this sign, in many cas2s, was enforced as strictly against all kuowledge, 
information, or new ideas, as it was against the people of the neighborhood, 
or The inference 
that could have been drawn from that sign might have been that no pro- 


the visit of some fellow-manager from auother works. 


gress was desired. 
3ut better times have come. The formation and steady growth of Asso- 
from time to time for mutual consnitation, 
information and improvement, has probably contributed more than any- 


thing else to the change. 


ciations of gas makers, who meet 
' 
i 
In Germany, France, England and America, 
the 
The oldest of these is but twenty-one years, and 


there are well-established associations devoted to advancement of the 
science of gas making. 
yet, we firmly believe, that the published reports of the papers and dis- 
cussions of these various societies will, taken as an aggregate, compare 
most favorably with like reports of any other profession. 
sary to turn over the pages of these reports for a very few years to see how 
marked and how positive has been the progress in the application of true 
scientific principles to the conduct of our business. While there is no man- 
ufacture more delicate or more complex in its various details, it is a great 


wonder that it was-ever established at all when we consider how little was 


known of its chemistry and its physics at the outset; and had it not been | 
that the vast superiority of gas as an illuminating agent was so apparent | 
that people were willing to pay high prices for it, in all probability the early | 


The | 


rule of thumb management of the business would have ruined it. 
philosopher spoke truly when he said, ‘‘ Gas is a good thing; isn’t it ?” 
The ever-increasing cry for cheaper gas has been a spur in the flank of 
the profession which could not be resisted, and the demand has been met by 
more scientific, more careful, more rational procedure in the manufacture. 
Economies once unknown have been found and practiced, and we denbt not 
that the half is not yet discovered. 
we have done a/l. More must come, or science is false. 
wasted in the bench, the costly waste of hand labor, the unnecessary ex- 
pense attending the want of proper mechanical appliances for handling ma- 
terial, the small value derived from (what ought te be a mine of wealth 


the tar well and the ammoniacal liquor tank, and these alone wili give op- 


portunity for future economy, future improvement, and future progress, 
practical, scientific and financial alike. 

We are approaching the time for the meeting, in Boston, of our American 
Gas Light Association. The Secretary has sent bis appeal to the members 


to prepare themselves. We trust we may be pardoned if we most urgently 


press upon every member to do what he can to contribute some testimony | 


that will show we have made a marked progress durin the year. 


record be made so that the proceedings of our Association in Bostou next 
October shall be second to none at home or abroad. 





Darkness for Half an Hour. 
— 

The Brush electric lamps on Broadway between Fourteenth and Thirty 
fourth streets, were again unlighted last night between 7:35 and 8 o’clock. 
Different explanations have been given from time to time to accoant for the 
failure of these lights. On one occasion it was stated that the 


wet weather then prevalent wis the cause of the obscuration. 


continued 
Subsequently 
when the lamps again failed to burn, the Superintendent told a Zimes re- 
porter that this was occasioned by the slipping of a band in the machinery. 
Last night, when interrogated as to the cause of the breaking dcwn of the 
system of illumination, the person in charge at the central station in West 


Twenty-fifth street said there were several causes, but that he was too Imsy | 


to speak about them. While the reporter was speaking the man in charge 
was approached by one of the private patrons of the Brush company, and 
was told that the light must be supplied with greater regularity or the use 


of it would be dispeused with altogether.—New York Jisnes, Aug. 24th, 





Ratio of Accidents and Production in Mines. 
<i 
There is a certain ratio between the amount of ore raised in the mines an 


> ah 


d 


the number of men employed. In this country we do not keep these statis- 


tics accurately, but in England where they have government iuspectors of 


is t 


mines whose duty it 
The reports of these inspectors have just been published. 
*, in 1880, in Great Britain and Lrelan 
ition Act, one fat: 
the mi 

one death by accident amongst « very 568 persons employed ; also that 198, 


119 tons of 


By this state- 
ment it appears that, oa the 
all the idler the Coal Mines 


amongst every 595 pe 


average | 
there was at mines u Re guli 
} 


rsons employed in and al 


accident 


out 


mineral were got for each fate] accident, and 122,509 ions f 


10! 


It is but neces- | 


By no means can one sit down and say 
Look at the heat | 


| the fire was extinguished before it had spread far. 


1 | 
There are | 
many things, in embryo, as it were, ideas not yet fully put in practice, and | 
others that have been well worked out and shown to be suecessful—let the 


each death by accident. In the preceding year (1879) the fatal accidents 
and deaths in the proportion to the number of persons employed were one 
accident and one death respectively amongst the numbers of 610 and 490, 
whilst in proportion to the tons of minerals raised the corresponding figures 
(1879) showed one accident and one death for the quantities of 185,890 tous, 
and 149,400 tons respectively, showing for the year 1880 an increase of pro- 
duction per fatal accident, and a decrease per life lost. 

The summary of fatal accidents and lives lost in and about the mines 
shows that at the mines classed under the Coal Mines Regulation Act, in 
Great Britain and Ireland, the fatal accidents were 815 in number, aad the 
deaths occasioned thereby (some of the accidents causing more than one 
death) amounted to 1,318 ; showing an increase upon the previous year of* 
33 in the number of fatal accidents, and of 345 in the number of lives lost. 

In another summary it appears that in the aggregate, 484,933 persons 
| were employed in and abont the coal, fireclay, ironstone, and shale mines of 
| Great Britain and Ireland, exclusive of those employed in and about mines 
which are classed under the Metaliferous Mines Regulation Act. The num- 
ber and ages of the persons employed underground are distinguished from 
| those employed above ground, Of the total number of persons employed, 
| 391,381 were underground, and 93,522 (of whom 4,640 were females) above 
|ground. Compared with the returns for the previous year an increase of 
| 8,123 is shown in the number of persons employed.—Sci, Press. 


| 





Our Exchanges. 
—— 

InsuncTion AGAtnst THE Execraic Liegnt.—Akron, Ohio, August 2d.— 
This afternoon at 5 o’clock Judge 8. H. Pitkin, as a taxpayer and citizen, 
throngh his attorneys, Judge R. P. Ranney, of Cleveland, and Judge S, W. 
| McClure, of Akron, filed a petition enjoining the city from entering into a 
contract with the Brush Light Company for the further extension of the 
| electric light in this city. The city of Akron and the Brush Light Company, 
of Cleveland, are defendants. The developments of the case will be watched 
with great interest as it is believed the gas company is at the bottom of the 
injunction.—Cincinnati Commercial. i 


Evectric Frre.—Paris, August 25, 1881.—A fire, attributed to a defect 
in the fitting vp of some incandescent lamps, broke out this morning in the 
reading room of the Electric Exhibition. ‘The alarm was quickly given and 
In attempting to tear 
out the wires with his hands a fireman was twice knocked down. A scien- 
tific commission, headed by MM. Dumoncel and Breguet, to-day made an 
examination of the connections of the various exhibitors and there is now 
no further danger to be feared.—New York Herald, 

An Opp Priacve.—St. Louis claims to have lately had a plague in the 
shape of flies. Nearly all the scientists in the town have investigated the 
insect, but no one has yet been able to tell to what genus or species it be- 
longs. They throng about the electric lights at the hotels by millions, and 
‘on one Sunday night their immense numbers necessitated the extinguishing 
of those lights at the Lindell and Laclede. Chicago has as yet taken nu 
steps towards counterbalancing this new attractiou. 

RatHEerR UNREASONABLE,—A_ well-to-do Philadelphian was an earnest 
suitor for the heart and hand of a sprightly Camden widow. After a long 
courtship, which had fai.ed to satisfy his expectations, he ventured, upon a 
certain occasion, when she seemed to be in a particularly good humor, to re- 
** Ah,” she said, coquettishly, ‘I want to 
You're a director in half a dozen gas compa- 


} proach her for her indifference. 
believe you, but how can I? 
nies.” 

Furn Gas.—The Coney Island Fuel Gas and Light Company has been 
organized, and will commence the construction of works imamediately, so as 
to be ready to supply to the hotels gas for cooking purposes at the opening 
of 


the next season. 





Artesian Wells in the Coke Districts. 
— 

The Connellsville Cousier says that coke manufacturers and furnace men 
within easy reach of the Youghiogheny are going to that stream for a per- 
manent supply of water, others not so fortunately located are forced to 
The Lemont Furnace Company and the Fayette Coke 





j adopt other plans. 


o report all such things, they are kept carefully, and Furnace Company have successfully surmounted the difficulty by put- 


At the Oliphant furnace, operated by the Jatter 
|< mmpany, water sofficient to fill a ten-inch pipe was obtained at, a depth of 


: ; - 
| ting down artesian weils, 


two hundred feet, and at Lemont an inch and. a-half stream was struck at 
The sand in this latter well 
melis strongly of petroleum, and a pint of oil was skimmed from a bucket 


j 


| the depth of nine hundred and twenty-five feet. 


| fuli of water, : 
A 
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[A Graduating Thesis Read before the Stevens Institute of Technology.] 
Gas Enzines, 
 — 


By Aupert Spies, M.E. 


(Continued from page 79.) 


THE ATMOSPHERIC GAS ENGINE, 


It was the aim of the inventor to overcome all the defects of the earlier 
gas engines— especially to avoid the shock which occurred at each explosion 
—and in his efforts he was governed by the following principles : 

It is known that by the combustion of explosive mixtures heat is generated, 
producing either increase of volume or increase of pressure in the contain- 


ing vessel. This increased pressure lasts as long as the products of com- | 


bustion lose no heat; if, however, they are cooled by the surrounding 
atmosphere, or by some other agent, they contract. Since the pressure is 
to be utilized as a motive force, we may ask, ‘‘ What time elapses between 
the heating and the cooling of the gases?” It is known that this time is of 
very short duration ; and consequently if the heat generated by the com- 
bustion is not immediately utilized by allowing the heated gases to expand 
very rapidly, a large portion is lost by conduction and radiation through the 
cylinder walls, This loss of heat corresponds evidently to a loss of motive 
power. If, then, we have an engine constructed like the Lenoir engine, 


for example, with a connecting rod and crank, we have opposed to the force | 


of the explosion in the cylinder not only the useful work, but the mass of 


the whole system. Such an engine, in order to utilize the whole explosive | 


force, must work with an enormous velocity ; but the moving parts can 
never take an acceleration corresponding to the intensity of the explosion, 
and therefore the heat which is not utilized will tend to heat the piston and 
cylinder. The inventor of the atmospheric gas engine on this account dis- 
carded the direct utilization of the explosive force, opposing to it but very 
slight resistance, but, after the expansion of the hot gases, made use of 
their contractile action as a source of power. 


The engine consists essentially of a cast iron cylinder in which a metal 
piston moves air-tight up and down, At every explosion of the gas mixture 
this piston is shot up the cylinder, having but little more resistance opposed 
to it than its own weight and the resistance of the air. The mixture, after 
being fired, therefore expands very suddenly, and also cools rapidly, be- 


cause the eylinder is furnished with a cold water jacket. On account of the | 


sudden cooling of the gases, their tension falls far below the atmospheric 
pressure, and the piston is forced down by this latter pressure. It should 
here be mentioned that the cylinder is vertical and open at the upper end. 
The downward motion of the piston is that which is transferred to the en- 
gine, The piston rod is, properly speaking, a rack which gears with a small 
spur-wheel, the latter transmitting motion to the shaft. This spur-wheel is 
so constructed and arranged that, when the piston ascends, it turns loosely 
on the shaft ; on the descent of the piston, however, it tightly clutches the 
shaft and forces it to participate in its motion, 


The proper supply of gas is admitted to the cylinder by means of a slide 
valve, In the gas conductor there is a cock, by which the proportion of gas 
to air can be so regulated that the piston is shot up by the explosion to any 
desired distance, thus altering the performance of the engine at pleasure. 
Since the useful effect, however, is greatest for a certain height of rise of 
the piston, it is desirable so to regulate the force exerted that the throw of 
the piston may be always the same, and hence be independent of the per- 
formance of the engine in a given time. This is accomplished by making 
the number of strokes of the piston independent of the number of revolu- 
tions of the shaft, and for this purpose the exhaust pipe is provided with a 
cock, by adjusting which the products of combustion are allowed to escape 
more or less rapidly, which causes the piston to descend more or Jess 
rapidly. If this cock is wide open, tlie engine works with its maximum 
power, 

The main differences of this gas engine from the earlier engines, then, 
are— 

1. Intermittent actioa of the piston. 

2. The special construction to transfer the downward motion of the piston 
to the flywheel. 

3. Difference of the valve motion from other engines. 

4, The regulation of the performance by changing the number of strokes 
of the piston for a constant number of revolutions of the flywheel. 


Theory of the Atmospheric Gas Engine. 


Let T, be the absolute temperature of the gas mixture, consisting of x 
cubic meters of air and 1 cubic meter of gas, and let T, be the absolute 
temperature after explosion, 

Assuming, as before, that from the heat which every cubic meter of gas 


| ; 
| furnishes by its combustion (1 — Y)K heat units are withdrawn, then we 
| have 
1 X K 
ee pee ne ae aE ae 
Cv (1,225x + .535) 
Cy being the specific heat for constant volume, and being equal to 
.1684x +- .286 


x + .48 

| The increase of density of D, we know to be 

| x? +. 1,48x + .48 

Eitan 
x’ + 1,2667x +- .3625 


and the pressure after firing 1s 











pT, 
D,T 
| 
| We may represent the law of variation during the ascent of the piston by 
the equation 
pyn piv,n 
The external work performed by a gas volume when the law of variation of 
. id - 
pressure and volume is represented by pmyn = p,my,2 is 











m m 
L=—- p,v —p,V,(v,2—m)+m ~— y(a—m)+ m) 
n-— m nh— mh 
|and since we have assumed m = 1, we have 
piv, Pi: 
| L — ——_(vy,n—1 + yn-—1) 
n— 1 n—1 


| 2 
v, being the least and v the greatest volume of the charge (volume before 
| and after expansion respectively). 


Denoting the piston area by F square meters, and the distance to which 


| the piston is shot up by s meters, e,s being the height of piston before 
|ignition, then 


| 


| Vi Fe,s 
- = - = @1 
Vv I's 
and we have by substitution 
] 
L = ——Fe,sp,(1 — e,n —1) 
n I 
| Denoting the atmospheric pressure by py, we have 
Pr e; 





| . 

L — — -(1 e,n -1)F'sp, 

Po n— | 

| This work is required to impart motion to the piston, to overcome its 
friction, and to overcome the resistance of the air. To overcome this last 

| resistance requires an amount of work equal to 


| Fsp.(1 — e:) (a) 

| : Sere , 

| Letting the piston friction equal R, then to overcome it requires the fol- 
lowing work: 


Rs(1 — e,) 
Putting R = QFp,, this gives 
Rs(1 e:) = QF py s(1 — e,) (db) 
[f the weight of the piston and rod = P, then in order to raise it to a heigt 
(8 — €,s) s(1 — e,) the work necessary is 
Ps(I — e;) 
or, if P = ZF po, then 
Ps(1 — e:) = ZF p,s(1 — e,) (c) 


The work of the expanding gases must then be equal to the sum of the 
three equations, a, b, andc, Therefore we have 


Pi ei 
— ——(1 — en —1)Fsp. = Fsp.{1 — e, + QU — e,) + Zl — e,)| 
pon —I] 
which, by dropping Fspo, gives 
Pr e) 
— ——(1l— en -!)=(1+4+Q+4 Z) —e,) 
Po n—] 
Putting p: -- po = m, we have 


l1—en-1 (14+Q+2Z)(1 —e,) 


n— ] me; 

nd since Q, Z, e,, and m are regarded as known quantities, n may be de- 
termined, 

Taking the case of a }-horse power, then we have for F, e,, 8, P, and R 

tae following values, as determined experimentally by Mr. Meidinger : 
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F = .01767 square meters. 
e, = .114 meters. 

s = .99 meters. 

P 21.8 kilogrammes. 

R = 7 kilogrammes. 


Therefore we have 





21.8 
P = ZFpo = 21.8.*. Z = ——— - .119 
.01767 10334 
7 
R = QF po = 7.°. Q —— 038 
.01767 x 10334 
These values substituted in our last equation give 
(1 + .038 + .119) (1 — .114) 
a ——— ee |] — en —1 + 12 —] = 1.215 
7.4 x .114 
or, 1.215n — 2.215 = —e,n —1,*, en —1+4- 1,215n = 2,215 


which equation gives for n the value 1.6, and therefore 
pv2 = piv.2 = pyl.6 = p,v,1.6 

is the law of variation of pressure and volume for this case. Knowing this, 

we Can now determine the pressure and temperature at the end of the 

stroke of the piston. Designating this pressure and temperature by p and 

T respectively, we have 





Pp y,1.6 y,1.6 

oo —— ,*. p = .—_— 

Pp: v1.6 y1.6 
T y,16—1 v, 6 y,-6 
—_—_ = ———————— — hee T = . —--- 
7. y1.6 1 y.6 y.6 


During the descent of the piston the useful work is performed by the 
engine, the descent being due to the weight of the piston, combined with 
the excess of the atmospheric pressure over the pressure beneath the. pis- 
ton. Some work is again expended in compressing the inclosed gases to 
the atmospheric pressure, and in driving them out of the cylinder through 
the exhaust port, and ancther part if required to overcome the piston fric- 
tion. We must now calculate at what height of piston above the bottom of 
the cylinder the gaseous products are compressed to atmospheric pressure, 
the mechanical work necessary to compress them from p to po, and finally 
the theoretical delivery of the engine. 

I. To calculate the height of piston above cylinder bottom at which the 
gaseous products are compressed to the atmospheric pressure p, : 

It is known that a volume of air (v) at a pressure p and temperature T 
weighs 

pv 
ce 
RT 
but since in our case we have to deal, not with pure air, but with a mixture 
of air and carbonic acid, etc., R will have a different value. 
it R., then 


If we place for 
piFe,s 

R, T, 

the pressure and temperature being p, and T, respectively. This weight 
must be the same at every position of the piston unless there is leakage. If 
when the gaseous pr dlucts are o ympressed to Po (the pressure of the air), 
the temperature is T, and the volume Fe.s, e2s being the distance between 
the bottom of the cylinder and the piston, we have 


poFe.s 
G = —— 
RT, 
From these two equations we have 
Pp e.T p.e, T, 
= = . Cy SS a 
p eT pol 


and therefore e.s is the height above the cylinder bottom at which the pro- 


At this point 
of compression the extaust valve is opened and allows the gas to escape. 


ducts of combustion are compressed to atmospheric pressure. 


II. To find the mechanical work necessary to compress the combustion 
products from p to po: 

Let the law of variation of pressure and volume during the descent of the 
piston be represented by the equation 

pyv™ = povon 

p and v being the pressure and volume at the highest position of the pis- 
ton, and p, and y, being the pressure and volume at the height e.s from the 
bottom of the cy linder, Then 


p Von (Fe.s)m 


Pp yvlhi 





— em 
(F's)n: 











For the ascent of the piston we k 


pv! 
Therefore 
Pp y,n 
o— = «- 2 
Pi yn 
Dividing the upper equation by th: ave 
e@,m 
from which n, may be found. The. :.. nical work necessary to do 


the work of compression from the pressure p to po is given by the equation 
] @, — @,m™ 
L = ——>).Fe,s(1 — e.m —1) = Fsp,— 
n, —1 n,—1 
Furthermore, the air pressure and the weight of the piston must over- 
come the piston friction, which requires an amount of work represented by 
the equation 


Rs(1 — e.) = QF sp,(1 — e:) 
Hence the work for both resistances is 


@, -- e,m 





n, —1 


Fsp,(1 — e:)Q + Fsp, 


The work furnished by the air pressure and piston weight is 
Fspo [1 — e. + Z (1 —e,)] = Fsp. (1 + Z) (1 — e.) 
Subtracting the upper equation from the lower one, we obtain the following 
value for the theoretical delivery per revolution : 





e, — e,m 
Fsp. (1 + Z) (1 — e2) — Fsp, (1 — ev) Q — Fsp,——— 
n, —1 
which equals 
e, — em 
Fspo (1 + Z — Q) (1 — ex) — Fspo,—_—— 
n,— 1 


and if the engine makes u revolutions per minute, the delivery per second 
will be 





u u @, — e,m 
Ls = —Fsp,(1 + Z — Q) (1 — e:) — —Fsp».——_——_ 
60 60 n, — 1 
meter kilogrammes. Dividing this by 75, we obtain the horse power de- 


veloped. In the double-acting engine it often happens that at almost the 
end of the stroke the internal pressure becomes very low, by the condenga- 
tion resulting from the combination of oxygen and hydrogen, and an ex- 
penditure of power is required to overcome the difference between the 
internal and external pressures. This negative work, which must be sub- 
tracted from the work developed during the period of expansion, exercises 
a visible influence on the performance of the engine, and the suppression of 
this cause of enfeebled action must necessarily be synonymous with an in- 
crease of useful effect. 

At the Paris Exhibition, in 1867, several Otto & Langen engines were 
tested, and they were reported to consume about 38,1 cubic feet of gas per 
horse power per hour, this being a noteworthy advantage over the Lenoir 
and Hugon engine, these consuming about 70 and 74 cubic feet respectively. 

In the year 1870 2 number of tests of the atmospheric gas engine were 
made, a few of which are here given. 


TRIAL OF AN OTTO & LANGEN ENGINE, 


These trials were conducted by M. Tresca, the first one taking place 
March 27, 1870. 
The dimensions of the engine were as follows: 


Diameter of piston .............4. .222 meters. 
Maximum stroke ................. 1.052 ‘* 
Height of water jacket... —e «CO 
Diameter eT re 400 “ 


Pressure of gas, 30.5 mm.; duration of trial, 4 hours, the engine making 
during this time 20,563 revolutions, 

The engine was provided with a brake, the length of whose arm was .75 
meters, the weight at the extremity of the arm being 10 kilogrammes, and 
therefore the dynamometrical HP was 

6.28 x 20553 x 10 + .75 
= ,896 HP. 





4 x 3600 x 75 
During the 4 hours of trial the gas consumption was 4070 liters, or 1017.5 
liters per hour; and therefore the consumption per horse power per hour 
was 
1017.5 





— 1135.6 liters (about 39.4 cubic feet.) 
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Estimating the gas consumption of the burners at 60 liters per kour, we 


eet for the consumption for the work performed 1.135 — .060 1.075 eubie 
meters, 1135.6 liters being equal to 1.135 cubic meters, and 60 liters 060 


cubic meters, Then, assuming that the heat disengaged by the combustion 
of 1 cubie meter of gas was 6000 calories, we have for the total heat of com- 
bustion 1.075 x 6000 6450 calories. The quantity of vooling water 
around the cylinder was 110 liters, and was raised during the trial from 23 
to G4 {1° increase of temperature, or 110 x 41 $510 calories for fom 
hours, which gives for one hour 1126 calories, Comparing this with the 
total heat expended, we find that the cooling water carries off about one 
sixth of the heat pr.duced ; this value, however, being somewhat too low, 
since the water cools before its temperature is determined. 
Tho engine was so regulated that at every revolution a volume of air and 
gas was admitted to the cylinder, this volume being 
HD, 
.145— - 5.61 liters, ( H 3.1416), 
{ 
where D is the diameter of the eylindcr and .145 meters is the distances 
from the bottem of the cylinder to the piston at the momeut of explosion 
Since the total gas consumed was 4070 liters for four hours, and since 60 
liters per hour were required for the burneis, the engine alone consumed 
only 38530 liters. The number of revolutions during four hours being 20563 
the volume of gas used per revolution was 3830 -- 20563 .1862 liters. 
The volume of gas and air introduced at each stroke was 5.6] liters, and 
consequently the proportion of air in the mixture is given by the ratic 
5.61 + .1862 30.12, The work performed per calorie is 
270,000 «x .896 
—-- 37.5 meter kilcgramme 
6450 
Trial 1/,—Gas pressure, 36 mm.; duration of trial, one hour; uumber of 
revolutions during one hour, 4917 ; length of arm of brake, .75 meters, and 
the applied weight was, as before, 10 kilogrammes, Dynamometrical hors 
ee 6.28 x .75 x 10 x 4917 
-— .857 HP. 
8600 x 75 
The gas consumption was 1085 liters, and the consumption of the burners 
was determined to be 65 liters per hour: then the total consumption pei 
HP per hour = 1085 + .857 = 1266 liters (about 44.68 cubic feet.) The 
gas consamption of the engine alone equals 1.266 — .065 1.201 cubic 
meters, and tierefore the heat disengaged was about 7206 calories. The 
9 degrees in temperature 


cooling water, amounting to 107 liters, was raised 


(from 33° to 42’), representing 9 x 107 = 963 calories; the ratio of the heat 
expended to the heat lost being 7206 + 963 7.47. ‘The work per ealorie 
was 

970,000 x .857 

Se = $2.1 meter kilogrammcs. 


7206 
The volume of gas used per re¢ volution was 1020 + 4917 .207 liters, and 
the proportion of air was 5.61 + .207 27.1. 

{rial 11/,—Gas pressure, 36 mm.; duration of trial, 30 minutes ; number 
of revolutions during trial, 2446 ; length of brake arm, .75 meters, and ap- 
plied weight 5 kilogrammes, Dynamometrical horse power 

6.28 x .75 x 5 =x 2446 


seca — .426 HP. 


1800 x 75 

Total gas consumption during 30 minutes, 280 I'ters, or 560 liters per 

hour, and therefore the consumption per horse power per hour is 560 + 

426 = 1414.5 liters (46.4 cubic feet), The heat expended = 6000 x .506 

=- 3086 calories; heat absorbed by cooling water, 321 calories. Ratio of 

heat expended to heat lost, 3036 + 321 = 9,4. Work performed per calorie 
expended 

270,000 x .426 
=n — 37 


.8 meter kilogrammes. 
3036 


Gas consumed per revolution, 253 + 2446 = .103 liters. Proportion of air 
to gas, 5.61 + .103 — 54.46. 

Trial 1V.—Duration of trial, 30 minutes ; number of revolutions, 2399, 
Gas pressure, brake arm, and applied weight were the same as in the pre- 
vious trial. Dynamometrical horse power, 

6.28 x 5 x .75 x 2399 
— = .418 


1800 x 75 





The gas consumption during the trial was 280 liters, or 560 liters per 
hour ; and consequently the consumption per horse power per hour was 
560 + .418 — 1339.7 liters (46 cubic feet, nearly). The heat expended was 
6000 x .5088 — 3052.8 calories, and the heat absorbed by the cooling water 
was in this case not determined. The work per calorie was 

270,000 x .418 
—__—_—_-—_——— = 36.96 meter kilogrammes, 
3052.8 





Gas consumption per revolution, 280 + 2399 .116 liters. Proportion of 


ur fo gas, 5.61 + .116 18.36. 


Summing up these results we have the following table: 


Summary. 





-: ‘es o oi Fo. oS 9 
= a es é te a «| 
a a Zo | 5.2 sace 
“om om Ou = i eo" OS 
S a>, |2s8| ME [Se 8% 
* =] _ ~ v ar | “a Ow 
S 5 eH = tos > S oa St 
+ 2 Chey oS bad ph = © he - 
Z O ee = Ge 
M. Kilos 
] { hours. 85.67 896 299 ..79 6.149 37.5 3.33 
2 | hour, 81.95 857 304.22 7.47 32.1 3.69 
3 30 minutes. 81.53 126 347.028 4 37.8 L.83 
| 
4 | 30 minutes. 79.96 £18 353.68 Te Tere 36.96 2.06 


The economy of fuel is an important feature of this engiue, and must be 
attributed to the rapidity of workipg of the piston, allowing very little time 
for the radiation of the heat from the cylinder walls. This proves, in a 
measure, that high piston speed is a condition of economy in gas engines as 
well as in steam engines, or wherever the working fluid expands within a 


chamber whose sides are good conductors of heat. 
THE BRAYTON GAS ENGINE. 


his engine is similar in appearance to the steam engine, with this differ- 
ence, that it is provided with a compressing pump and reservoir, for the 
purpose of compressing and retaining a quantity of combustible gases, 
mixed with a proper proportion of air, and at a pressure exceeding that 
which it is proposed to have exerted in the cylinder The reservoir, then, 
haa the same relation to this engine that the boiler has to the steam engine, 
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Fig. 4.—SECTIONAL VIEW OF CYLINDER OF THE BRAYTON NoN-EXPLOSIVE GAs ENGINE 


The cylinder has a water jacket, and the piston has metallic packing rings, 
as in the steam engine, the same method of lubrication being applicable, 
A diaphragm of several layers of wire gauze, similar to that of the safety 
lamp, is placed in the cylinder ports, in order to prevent the ignition of the 
ges in the reservoir, The gae charge in the cylinder is fired by a small eg | 
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jet, as will be explained later. The reservoir containing the gas mixture is 
provided with a safety valve of sufficiently large area to avoid serious acci- 
deut in case of explosion. If fluid hydrocarbons are used in place of gas, 
the reservoir is filled with pure air only, and carburization takes place be- 
tween the reservoir and the cylinder. 

The action of the engine is exactly similar to that of the steam engine. 
The mixture of gas and air is not exploded as in other gas engines, but 
simply burns as it flows into the cylinder ; and the gas pressure, up to the 
point of cut-off, is as uniform as in sny steam engine. In a trial of one of 
these engines the maximum pressure was found to be 75 pounds per square 
inch at the beginning of the stroke, gradually diminishing to 66 pounds at 
the point of cut-off, where the speed was nearly a maximum ; from the 
point of cut-off the pressure declined, in accordance with the laws of expan- 
sion of gases. A 5-horse power engine of this style, tested at the Vienna 
Exhibition in 1873, developed as a maximum rather more than its rated 
power. The mean power, as determined by a dynamometer, was 3.986 HP, 
the indicated HP at that time being 8.62. The engine consumed on the 
average about 32.06 cubic feet of gas per dynamometrical HP per hour. It 
is surprising, at first, to find the great difference between the indicated and 
dynamometrical horse power of the engine, but when we consider that, 
besides the friction of the engine, some powe: is lost in overcoming the 
resistance of the compressing pump, it seems quite natural that this great 
difference should exist. 

Figure 4 represents a sectional view of the cylinder of the engine. A is 
the working cylinder, surrounded by the water jacket BB, to prevent over- 
heating. P is the piston, and as this is directly exposed to the ignited 
gases, it is protected by a separate plate of cast iron and a layer of asbestos. 
The upper end of the cylinder is used as a compressing pump, and is pro- 
vided with the two valves a and }. Itis obvious that as the piston descends 
the induction valve a opens and admits the gas and air into the cylinder ; 
when the up-stroke of the piston occurs, the eduction valve 6 opens, a is 
closed, and the gases are forced into the reservoir. At the bottom of the 
cylinder, and below the range of the down-stroke of the piston, there is a 
chamber in which there are two or three diaphrams of wire gauze, kept in 
position by two outside plates. The partition is termed the ‘‘ intercepter,” 
because it guards the passage leading from the reservoir, and prevents the 
ignition of the gas mixture therein. This intercepter is so located that all 
the gas consumed in the engine must pass through it. The induction valve 
a’ is opened for every up-stroke of the piston by means of a cam or rock 
shaft, thus admitting the compressed mixture of air and gas into the cylin- 
der. A constant flame is maintained on the surface of the intercepter, by 
making a small aperture through the valve seat wall, its area being regulated 
by means of a pointed screw, 7. The exhaust valve m is worked by some 
suitable mechanism, opening it at the proper time to admit the escape of 
the products of combustion. 

Having thus given a general description of the engine, we will now pass 
over to the theory of it. 


B 
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A E 


Atmospheric Line 


Fig. 5. 








The annexed figure (fig. 5) represents an indicator diagram of the engine, 
AB being the curve of compression and CD the curve of expansion of the 
gas. Let Ta and Pa be the temperature and pressure of the atmosphere 
respectively, being also the temperature and pressure of the gas and air 
mixture as it is taken into the compressing pump ; let also Pe, Te, Pd, Td, 
Pe, Tc, and Pb, Tb be the pressures and temperatures corresponding to the 
points E, D, C, and B,—Ve, Vd, Ve, and Vb being the corresponding vol- 
umes. The specific heats for constant pressure and constant volume being 
given respectively by the formule 


997 Qac 
.2375x + .343 


Cp —_—_—_—_——— and Cr ————__—__—— 
x+ .48 x-+ .48 
we have for the value of k, Cp + Cy. Assuming the temperature Ta, we 
ean find Tb from the equation 
Ta Pak —1)+k Pak —1)+k 
a b= +... 
Tb Pbh&—1) +k Pbk —1)+k 


The pressure Pb, which is the pressure in the reservoir, may be assumed. 
The value of Vb is found from the equation 


Va Pbi + k 1 


Vb Pal + k Vb 
Va being assumed to be 1 cubic foot or .0283 cubic meters. 

To find the temperature Tc, we must assume or obtain experimentally the 
value of H,, which is the number of meter kilogrammes developed by the 
combustion of one cubic meter of gas mixture. Then, if D is the density, 
we have 

H 

lea Sitians ail Te = Tb. 

JCpD 
J being Joules equivalent, 424 meter kilogrammes. From this equation we 
obtain the value of Tc, namely, 

H, 
To = ——— +- Th 
JCpD 

The increase of volume from B to C is effected at constant pressure, and 

therefore in the equation 
PbVb  PeVe 








Tb Te 
Pb and Pe are equal and drop out, giving 
Vb Ve Vb 
= .. Ve = — x Te 
Tb Te Tb 


Determining the value of 7, the ratio of expansion, we can by its aid find 
Vd, since 


Vd 
=>. *. Vd = Ve x rT. 
Ve 
Also 
td i*_—3 1k —1 
— —- ae Td = Te x 
re x—7 rk — 1 
Pd Vd—k Vd—k 
— = ——..*. Pd = Pe 
Pe Ve-—k Ve—k 


From D the pressure falls at constant volume until the point E is reached, 
whence we have 





PeVe PdVd Pe Pd Pe 
= oo = —.*. To = — x Td 
Te Td ‘le Td Pd 
Pe Pa 
— x Td = — x Td 
Pd Pd 


The value of H, is 
H, = JCpD(Te — Tb) 
and the value of H,, the meter kilogrammes rejected per cubic meter, is 
H, = JD [Cv (Td — Te) + Cp (Te — Ta) | 
f Consequently E equals efficiency of engine, equals 
H, — H, JCvD (Te — Tb) — JD [Cv (Td — Te) + Cp (Te — Ta) } 





H, JCpD (Te — Tb) 
The available heat per indicated horse power per hour is 


1,980,000 ft. Ibs 278, 754.8 
— ——-—— meter kilogrammes. 
efficiency. efficiency. 





Gas consumption for perfect efficiency is 
273, 754.8 


(x +1) H, 
and dividing this by the actual efficiency, we get the actual gas corsump- 
tion. 
Numerical Case.— The pressure Pa, equals atmospheric pressure, 


equals 2116.4 lbs. per square foot, equals 10334 kilogrammes per square 
meter. Let Pb equal 6 atmospheres, the pressure in the reservoir of the 
engine ; this pressure is equivalent to 62004 kilogrammes per square meter. 
Also assume Ta equals 15°C + 273 = 288° absolute temperature. Let the 
gas mixture consist of 12} volumes of air to 1 of gas; then for Cp and Cv 
we have F 

.2375 x 12.5 x .384 3.312 
equals ——-- equals ,2551 
12.5 + .48 12.98 





Cp equals 





| 


.1684 x 12.5 x .386 2.391 
Cv equals — —_—_—_—_—_———. equals ——— equals .1842 
12.5 + 48 12.98 





k equals —— equals oie equals 1.385; therefore k —1 equals .385 
Cy .1842 
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and the gas consumption equals 
equals .278 273, 754.8 
—__—_—_—_——— = .1098 cubic meters, | 
1 134 x 185,067.88 . 
ee — equals .722 | providing the efficiency were perfect ; since the efficiency is, however, only 
ae k | .386, the gas consumption is .1098 ~ .386 .2844 cubic meters (about 10 
; 4 With these values we can now find Tb from the equation cubic feet. ) 
bo Ta Pak—1)+k 288 10334.278 1.278 This is a remarkably low figure when we consider the consumption of 
| 4 teen a BR ge ee ee ee cther gas engines. Thus, the Lenoir engine consumes about 70 cubic feet ‘ 
hy j Tb Phk—)+k Th 62004.278 6.278 per horse power per hour, and the Hugon engine about 74 cubic feet. The . 
y whence Tb = 458.7°. Also, Otto silent engine consumes less gas than the two just given, the requisite 
1 | quantity being about 17 to 18 cubic feet for large sizes (40 HP) and about q 
— = (6).722,-, Vb = .0077 cubic meters. | 22 cubic feet for smaller sizes, Experiments were made at Dentz regarding gE 
Vb | the gas consumption of this engine, and it was found that for an engine By 
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os Average Pressure, 21.1 lbs. Scale, 1-48. Average Pressure, 28.25 lbs. Scale, 1-48. 
rg Fig. 6.—Cards of the Eclipse Engine. 
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Scale, 112 Ibs. equal 1 inch. Scale, 112 lbs. equal 1 inch. 























a Fig. 7.—Cards of the Otto Silent Engine. 
i: 
i. Assuming H, to be 185,067.88 meter kilogrammes per cubic meter, we | with a 6} incb cylinder and 12 inch stroke, about 1-40th to 1-44th of a cubic 
& have foot of gas was required for one charge, the amount varying, of course, 
a H, 185,067.88 with the quality of the gas and the work to be performed. 
= = Tc — Tb = 1365.4 Since an engine of the above-mentioned dimensions develops about 54 
JCpD 424 x .2551xd horse power at 160 revolutions per minute, it follows that 21 cubic feet per 
Therefore Te equals 1365.4 +- 458.7 equals 1824.1° I, horse power per hour is an approximate consumption. This, however, 
Vb Ve Vb .0077 does not include the consumption of the slide lights, which require about i 
— = — ..*, Ve = —— x Tc = x 1824.1 — .0306 cu. meters 5 cubic feet per hour. q 
Tb Te Tb 458.7 In figures 6 and 7 the two diagrams with the 1egular, unbroken expan- ‘ 
Va we know to be equal to .0283 cubic meters. |gsion curves are indicator diagrams obtained from an Otto silent engine, 4 
If now we assume the ratio of expansion as 3, we have while the other two diagrams were obtained from an Eclipse engine, which, 
Va though altogether different in principle from the Otto engine, was found to 
: —__. =r =3.°. Vd =3 x .0306 = .0918 cubic meters. consume very nearly the same quantity of gas, oie 
i Ve | Figure 8 also represents an indicator card of an Otto silent gas engine, 4 
{ Ta ik-1 1.385 Ta 1.385 | the arrows indicating the direction of the piston, The horizontal line A is a 
; sl ih eames eb: soma .. Ta = 1824.1 x —— = 1200° 
i To rk—-1 3.88 1824.1 3.885 | 4 
Pa —.0918 — 1.885 | : 
= .*. Pd = 13,534.2 kilos. per sq. meter. ee 
62004 0306 — 1.885 | . 
Also, | ‘a 
Pe 10334 x 1200 | | 
Te = —— x Td = —_—_—_—_- = 916° 
Pd 13534, 2 ' 
Pe being equal to Pa, which is the atmospheric pressure. * | 
» = JD (Cv (Td — Te) + Cp (Te — Ta) ] = 113,488.7055 meter kilo- | 7 
grammes per cubic meter. is 





We can now get the efficiency, which is 


| 
| 


H,—H, 185,067.88 — 113,488. 7055 = 








> z = .386 linet below the atmospheric line, and represents the outward stroke 

: - — ‘ | of the piston (single acting), drawing in by suction a charge of gas and 

The available heat per I. horse power per hour is |air, When the piston performs its back-stroke, the mixture is com- 
273,764.8 + .3886 = 702,209 meter kilogrammes, ‘pressed, as shown by the compression curve BB, Having completed this 
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stroke, the explosive mixtvi ignited, producing a rapid elevation of 


pressure ; the piston, yielding to this pressure, moves forward, and the ex- 
pansion line C is traced. Finally the piston, returning as shown by the 
arrow D, expels the products of combustion. This action, then, is continu- 
ally repeated, and it will be observed that the engine makes two revolutions 
or four strokes for each individual explosion. The engine must thereforé 

have a very heavy flywheel, the momentum of which performs three strokes | 
out of the four. 


number of strokes may be varied to suit the occasion, thus allowing greater | 


The proportion of the number of explosions for a certain 
economy of gas when light work only is done. We can not have more than 
one explosion for four strokes, but we can have more than four strokes 
for 
the greater dilution of the required gas with air, this being possible because 


one explosion. Economy of gas is also secured in this engine by 
the charge-is ignited under pressure. 

The principle of compression of the working fluid was first employed in 
Captain Ericsson’s air engine, in which it served a double purpose— 

1. It dimi 


inished the temperature to which the air had to be raised, and 





| fail to sympathize is the vital defect of its uncertainty. 


dantly proved by the brilliant specimens of gas lamps which have been set 


up in London and in the cities and large towns of the provinces, 

Perhaps the best known specimens of public lighting by electricity are to 
be seen in the metropolis ; and respecting its character and durability, it 
is not too much to say, public opinion is divided. Some admire it, som: 
accord to it qualified praise, and others object that it is cold and disagree- 
able in character, while the intensity interferes disagreeably with the vision 
in passing from one intense light to another, through the comparatively 
obscure space which intervenes. 

Then, again, another objection with which observers in general cannot 
This has very often 
been proved most inconveniently, all the lights on a circuit having gone out 
again and again through some unobserved defect by which the flow of the 
current has been stopped, the effect being to leave the district in total 
darkness. This bas occurred several times on the Thames Embankment, 
|on the Holborn Viaduct, and in sume of the most important streets of the 
city of London. 





thus diminished the excessive heat so pernicious to these engines. 

2. It permitted the reduction of the size of the several parts for a given 
power, 

But if the previous compression is so advantageous in the working of the 
engine, it may be asked, Is it equally advantageous to its practical per- 
formance In other words, is the advantage gained an adequate return for 
the work expe uded in compression ? 

Calculations show that the same quantity of gas not compressed would 
yield a greater amount of total motive force ; but, on the other hand, the 
loss resulting from the compression is compensated by a better utilization 
of the heat generated. 

Numbers of gas engines, and especially those of the Otto type, are now 
coming into use, and, judging by the variety of purposes to which they are 
applied, a great and promising future is in store for them. The prejudice 
of the public against them at first was probably due to the failures of the 
earlier engines, and to the jealousy of makers of small steam engines, who 
Some difficulties still 
remain to be overcome in their construction and action, but this will not 


saw in them formidable rivals to their productions. 


hinder their present practical utility, as is shown by the many thousands in 
use in different parts of the world. 





Mr. R. P. Spice on Electric Light. 
oe 
The following letter, written to the Directors of the Dublin Gas Com- 
pany, gives the views of one of the leading gas men of England on the 
electric light. An eftort is being made to induce the Dublin authorities to 
grant permission to an electric light company to lay wires, etc., the real ob- 
ject of which is to give the shares a good send-off and establish the 
electric light company in Dublin on a business basis without the trouble 
of going to Parliament for powers, as gas companies are obliged to do. 
21 PARLIAMENT STREET, WEstTMINSTER, S. W., } 
12th July, 1881. " 


To the Chairman and Directors | the Alliance Gas iD. Dublin . 


Gentiemen [ have not been unobservant of the attention paid and the 
encouragement afforded to the efforts made for the promotion of electric 
lighting in your city. 

Nor have I been surprised at the effect produced thereby on the market 
value of the property of your company, experience having proved that pub- 
lic opinion is easily affected, adversely to the interests of the holders of 
property in gas undertakings, by the highly colored statements of the 
numerous advocates of the ** light of the future,” as it is fondly called by 
its patrons, which, they say, is to supersede gas as a lighting power. 

But, 


sound and stable undertaking, such as yours, should be deluded into part 


while it is to be deplored that the holders ef shares in a_ perfectly 
ing with their interest in it at a price or prices far below its intrinsic value, 
ti € CONS 
better th 


paying ¢ 


yation remains to you, and those of your shareholders who know 
in so to sacrifice their property, that, as a prosperous and good 
neern, it is worth as much as it ever has been. 


i make this statement to you in all seriousness, with as full and intimate 


an acquaintance with the facts as regards the surroundings of the two Sys- 
tems of lighting ilmost anyone can obtain, and without an atom of 
prejudice against the electric light ; regarding it, indeed, with great favor, 
my opin well that it is proving to be, to gas companies, a ble ssing in 


disguise. 


For the past two years | have been proclaiming the doctrine, that, as 
tomed to a light of great intensity, such as the electric 


people be me accuUBU 
light, they will find it extr 


in 


mely inconvenient to put up with the less pow 


erful gas burners, such as thi which the parsimony of local authorities 
have hitherto commonly insisted on as being sufficient for lighting the 


and the truth of this doctrine has been abun- 


streets of cities and towns ; 





A popular falacy has iately been widely and industriously propagated, 
Sir William 
| Thomson having had a box of it sent over to him at Glasgow all the way 


that this may be overcome by the ‘ storage of electricity,” 


lfrom Paris! Wonderful, certainly, but worth nothiug practically, except 
| for scientific purposes. Who would think of sending a box of gas from 
Paris to Glasgow, except to show that it could be done? And who does not 
know that either the one or the other, gas or electricity, can be much more 
economically produced where it is wanted than it can be made and stored 
and sent in a package from one place to another, the two places being some 
hundreds of miles apart ? 

And then, again, as to the quantity of ‘‘ electric energy ” sent to Glasgow 
being stated as amounting to ‘one million foot-pounds,” this appears to 
The box containing this energy is said to 
have weighed 75 lbs., and this weight of coal is capable of giving out 12 


me to be studiously delusive. 


million foot-pouncs, and the boasted one million foot-pounds of electric 
energy means about the same quantity as is contained iv two cubic feet of 
Co ympressed gas, 

The whole thing, indeed, practically considered, is a delusion, and has 
not advanced the storage of electricity one single step. ‘We are just where 
we were, and nowhere else, at concerns the question of ‘* storage.” 

Electricity has to be produced as it is wanted, and conducted to where it 
is wanted, and any trifling hitch in the combined operation will prove fatal 
to the continui'y of the current and extinguish the lights depending 
upon it. 

So much for the application of electricity to public lighting. 

The most important experiments and display of its adaptability to the 
lighting of interiors have recently been made in the House of Commons; 
and the result, after several trials, was a failure. The character of the light 
was objectionable ; its uncertainty was more than once made disagreeably 
manifest, and the old system of lighting by gas was decided to be preferable. 

While these experiments were going on, another practical application of 
it was sought to be effected by an old established firm, having large  busi- 
ness premises in Westminster, to which they have recently added a carpen- 
ters’ shop, adapted to the requirements of sixty workmen ; however, as the 
sum required by the Company for the requisite fittings and dynamo-electric 
machine was £700, the luxury of the light was abandoned, for the simple 
reason that the cost of driving the machine to produce the light, the ex- 
pense of attendance upcn its working, and wear and tear, a.lded to the 
interest on the fixst « 

This may serve you as a gauge to enable you to measure pretty accurately 


it of fittings would greatly exceed the cost of gas. 


the chances of your business of gas supply being interfered with by electric 
And it may well encour- 
whose faith in the continued 


ighting finding its way generally into interiors, 
ace to shareholders, 


fice 


age and restore ¢o1 
prosperity of gas vnder‘akings may have been shaken by the assertions of 
electricians and others that ‘‘ the days of gas lighting are numbered.” 

Possibly these days may be numbered, but no one has yet ventured to 
predict the number, nor can anyone determire it within a ceutury or two. 
The prediction was made more than thirty years ago, when a great step 
in advance was effected, and the light was exhibited at the Polytechnic 
Institution ; but although a generation has passed away since then, the 
prophecy remgins unfulfilled, and just about as far from fulfillment as ever. 
Side by side with modern electric lighting in its most improved forms, the 
use of coal gas has gone steadily on at an accelerated rate, 

It would be difficult indeed, to point to any business which has prospered 
so steadily through long continued seasons of depression and convulsions, 
which have shaken the very foundations of commerce, and never has the 
prosperity of gas undertakings been more solid and assured than at the 
| present time. Nor could a better incentive to increased means of economy 
| in production, and consequent widening of the base of this prosperity be 
devised than the electric light, and this will be proved as certainly in Dub- 


lin as in London, 
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It is cheering to know that while the zeal of some prominent electricians 
palpably exceeds their common sense, and has led them to make ridiculous 
assertions, there are others, such as Dr. Siemens and Mr. Preece whose at- 
tuinments in this special branch of science are of the highest order and 
second to none, who have over and over again publicly declared their eon- 


victions that the use of gas will not be prejudicially interfered with by elee- | 


tric lighting. These foremost electrical authorities are content with widen 
ing the field of their operations, well knowing there is ample room for both ; 
and we gas men know equally well that the more elecirie lighting prospers 
in its acknowledged proper sphere, the better it will be for that interest for 
the prosperity of which we are more particularly concerned. 

My advice to your shareholders, therefore, is that those of them whose 
iain object is a sound investment, steadily yielding a satisfactory income, 
stick to their property, which will certainly continue to flourish, and let 
those of their fellow citizens who are so minded, manifest their patriotism 
by taking shares in the projected ‘ Dublin Electric Light Company,” and 
wait patiently for the result of its operations, whicl. may possibly teach a 
much needed lesson, calculated to enlighten us respecting the actual cost of 
the luxury, concerning which a great amount of ignorance prevails. 

; Tam, gentlemen, 
Yours faithfully, 
R. P. Spice, 
M. Inst. C.E., M.I.M.E., F.R.G.S. 





(From the London “Journal of Gas Lighting ”’} 
The Economics of Gas Management. 
—o 
By Mr. Henry Woopatt, of Leeds, 


| Read at the Eighteenth Annual Meeting of the British Association of Gas 
Managers, held at Birmingham. | 


I have long held the opinion that whatever importance may be attached to 
the engineering details of gas works and manufacture, or however captivat- 
ing prospective improvements conuected therewith, there are at the present 
moment, waiting our command, certain sinple commercial principles, gen- 
erally little observed, which, if put invo full operation, would distance all 
other considerations in the advantages they would confer. It shall be my 
endeavor to put before you, in as short a space as I can, a few of the most 
salient features of the policy which recommends itself to me, and without 
daring to hope that my views will meet with general acceptance, I have no 
doubt that many of us will derive some advantage from the discussion, 

Of two great evils which beset gas consumers—extravagant engineering 
acd Parliament—the latter inflicts the most widespread injury ; the former, 
in occasional instances, the most acute. Here and there, [ am sure, this 
observation will meet with an eloquent response in the breast of a manager, 
whose deserts never can be appreciated, simply because the works he man- 
ages were construced by an engineer who, reckless as regards expenditure, 
has so heaped up the capital, that everyday economies are smothered by 
the burden of interest inexorably demanded. I have in my mind an instance 
in which the amount required to pay the statutory dividend exceeds 3s. per 


1000 feet, in a locality where, upon a reasonable capital, the same rate of! 


dividend might have been paid, and gas sold at about 2s. 6d. per 1000 feet. 
Now, under no ordinary conditions, as regards management or future engi- 
neering, can gas be sold at such a place at a reasonable price. About 2s. 
per 1000 feet has bcen wasted ; and though the public may never know 
where to put the blame, it will stand as an enduring reproach to the direc- 
tors under whose management such engineering was permitted. 

I am strongly of opinion that, in granting a common rate of dividend 
upon expenditure, whether large or small, without regard to its incidence 
upon the price of gas, Parliament has shown a strange disregard for the 
consumers interests, and I should be glad if I could persuade gas managers 
generally that the future success of our undertakings may be in inverse 
proportion to the success achieved when we have induced Parliament to ac- 
cede to our most ardent demands, 

It is rarely that coal or any other item or group of items in our accounts 
influences the price of gas to the consumer so materially as the dividend ; 
nor is there any item so difficult to move in his favor by the manager. And 
seeing with what certainty price and demand act and react upon each other, 
it should be the careful study of the manager to provide that any augmenta- 
tion of plant should be accomplished, not only without swelling the amount 
of capital expenditure in relation to gas sold, but ata greatly reduced 
scale. 

An ordinary rate of expenditure on capital account has been £600 per 
million feet of gas manufactured per annum; but at the present prices of 
materials it is not difficult to meet increased demands at a cost of £250 per 
million feet, or less than half the original expenditure. And, apart from 
price of materials, every year is witnessing an improvement in the situation 
in this respect, as I shall presently be able to show. The dividend ou 2 
capital of £600 per million feet, at an average rate of eight per cent. ,cost | 


| practically 1s. per 1000. Now, supposing extensions of plant to be effected 
at a cost of £250 per million feet, and that the dividend on this is limited, 
as is now sometimes the case, to five per cent., then upon this the cost is 
only 3d. per 1000 feet, and there is thus a direct saving of 9d. per thousand 
feet on all new business ; and again, supposing an increase in the demand 
at the rate of 10 per cent., the price of gas may be reduced by jd. annually, 
until the charge for dividend falls to 5d. per 1000 or less, 

Now, I know it will be contended that works 
ters, cannot be laid down at £250 per million, for it may be shown that such 
a figure would only correspond to a capital of £50,000 for a make of a mil- 
lion feet per day in midwinter, and this may bea smaller rate of capital 
than exists. Wel!, I am not sure that works could not be constructed to- 
day within the price I have named ; but supposing this were impossible, it 
is easy to show that for additional business my estimate is amply sufficient. 


including mains and me- 


’ 


Let any one consider that a million feet per annum is but the produce of one 
retort making 5000 cubic feet per day over a period of 200 days—the average 
time that a retort is in action during a year-—and that consequently by every 
5000 eubie feet that he improves the yield of his retort-house, he is saving 
capital to the extent of £40 (the cost of retorts per mouthpiece), and he will 
ut, once perceive how many ways there aye in which economies of this kind 
may he effected. To dwell for a moment on this item, a retort house con- 
taining 100 retorts, each producing 4000 cubic feet, and afterwards improved 
to 5000 cubie feet, 
the remaining portion of the apparatus happens to be commensurate with 


is thereby increased in value by at least £1000, and if 


this larger make, then the practical saving is double this amount 

Without going through the various portions of our plant which we gen- 
erally know how to exact more work from when necessity demands, I will 
pass on to consider the gasholders, which cost, supposing their capacity to 
be equal to the greatest make of 24 hours, about 30 per cent. of our total 
expenditure in plant. ‘he ways in which economies may be attained on this 
item are various, Single-lift holders may be converted into double-lifts, or 
double-lifts to treble-lifts, thus saving the necessity fur new land and tanks; 
but better still is it, in my opinion, to limit the capacity to, say, 80 per 
cent. of the greatest day’s supply, and to endeavor to equalize the demand 
throughout the hours of day and night. It isthe happy tendency of our 
business to improve in this direction. During the day gas is being used for 
purposes too numerous to mention, and for the night we have to thank the 
promoters of the electric light for having created a taste for better street 
illumination, from which we cannot fail to reap considerable advantage, 
Our energetic President, supported as he has been by the most enterprising 
of Corporations, has shown us a brilliant example of how to shame the best 
efforts of the electrician, and it only remains to show at what a nominal cost 
such a display can be provided. 

Perhaps even superior to the better lighting of public thoroughfares, in 
| its economic aspect, is the warming of bedrooms throughout winter nights, 
People are rapidly coming to appreciate the luxury and benefit to health of 
an equable temperature, and when it is known that this can be conferred, 
by means of gas fires, at the price of a glass of wine or thereabouts, we shall 
find that the costly disparity between the demand of one period of the 24 
hours and another has been greatly diminished. 

These latter observations have had reference to the saving to be effected 
by diminishing the ratio of holder capacity to the day’s sale ; for manifestly 
if gas were in request at a constant rate it might be sent to the consumers 
direct from the purifiers, and holders dispensed with altogether. And the 
nearer we approach this condition, the more we diminish the relative cost of 
plant, and the consumer derives a direct advantage by the amount of in- 
terest. 

But however advantageous it may be to us to encourage the sale in winter 
it is clearly move profitable to improve it in summer ; for while a demand 
which is pro rata throughout the year—that is to say, which necessitates 
the erection of new worke in the old proportion—can be met, as I have en- 
deavored to show, at a cost of 3d. per thousand feet, even this sum is saved 
upon all business acquired during at least 10 months which shall be in ex- 
cess of the rats of increase in midwinter. Let me explain. Suppose the 
make of gas in midwinter to be 500,000 cubic feet, and the annual consump- 
tion 100 millions (the aunual make divided by the daily make giving 200 ag 
the quotient). Suppose again that next year you find that whilst the preat- 
est daily make has continued at half a million, that you have increased your 
anuual make to 110 millions—your quotient for the year having increased to 
220—you have clearly manufactured ten millions which has not required 
any extra plant, and the saving, where interest amounts to 1s. per.1000 feet, 
has been £500 oa the year. I have introduced the quotient here simply to 
recommend it to those who have not already adopted it, as a ready method 





of recording, by a tabular number, progression or retrogression in our bus- 
iness, which is extra profitable as the figure is increased. Were it not that 
we require in all our apparatus some margin to admit of repairs, 365 would 

¢ perfect number, for fis woald show. a demand uniform throughout 
the year, and every portion of our plant fully employed, 
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I need not occupy your time by dwelling upon the smaller’ cost of mains | 
and services in relation to an increased sale, for it is generally understood | 
that a quadruple capacity can be acquired only at a twofold cost, and also | 
a densely populated «istrict, it is 


that to improve the supply throughout 
frequently only necessary to intersect the district by a single main of large 
and thus where the original system of mains may have cost £200 per 


area ; 
million feet, it is qaite feasible to give a double supply at a rate not exceed- 


ing £50 per million feet. 

I think it will be fonna generally that meters cost about 12 per cent. of 
the total expenditure in plant. Where meter rents are charged—and I con- 
sider it to be decidedly to the advantage of both buyer and seller alike that 
they should be charged—there is no manifest gain to a gas company upon 
But what is of equal moment to 


‘ 
i 


n 
limiting of expenditure in this direction. 
us ig:that the consumer profits the more, the more duty he extracts from the 
meter. If he burns 60,000 cubic feet of 


is 5s.,.the meter costs 1d. per 1000 feet. 


ge 


If he consumes double this quan- 


us per annum, and his meter rent 


tity he has purchased his gas at an abatement of one halfpenny ; and were 
he conscious of the economy he was effecting, he would be inclined to prize 
it at doable its value, because he had secured it to himself by his unaided 
intelligence. Ana here I would predict that the day is near at hand when 
the manufacture of two and three-light meters will be very largely cur 
tailed. 
that the smailer meters must speedily give piace to larger ones in such 


Gas is now being used so profusely, and for such various purposes, 


numbers that those brought away will meet the demands of new property. 
I would advise managers to be very circumspect in ordering these smaller 
sizes, or it may shortly happen that they will find their stores encumbered 
I confidently look forward 
to the 10 light meter supplanting the three-light in thousands of cases in 


with a costly stock for which there is no outlet. 


my own town within a period of three years. 


t 


To tilt at Parliament may be about as profitable as at windmills, and far 


less entertaining. Nevertheless it may be well to remark upon the serious 
consequences which have resulted to gas consumers from the want of some 
guiding principle in parliamentary legislation as it affects them. One com 
pany spending at the ra’e of £1000 per million feet, advised by its solicitor, 
asks for £100,000 « 
it, at a cost of 2s. per 1009 feet to the consumer, and is removed beyond the 


f original capital to bear 10 per cent. dividend, and gets 
pale of legislation for many years. In the same session another company, 
whose expenditure Las been at the rate of £500 per. million feet, asks for 
£20,000, and quickly spending it, comes agan tor capital, and is limited to 
7 per cent., and in ten years the difference, commencing at one shilling, has 
improved to 1s. 2d. in favor of the consumer. Well, there recently came a 
time when there appeared to be a probability of consistency in legislation, 
when it was enacted that new shares should be put up at auction, and the 
premiums obtaived become capital without bearing interest—an excellent 
system, almost as good as to have left the previous legislation alone, and 
simply to have limited new shares to 5 per cent. At this juncture there 
sprang into existence the sliding scale, which, however much it may recom- 
mend itself at first blush to g ¥ 
run prejudicially affect the interests of the former, if not of both, while 


as managers and proprietors, must in the long 


there can be no question as to the burden it puts upon the gas consumer, 
Previously to the introduction of the auction clauses, Parliament was lim- 
iting the dividends on new capital to 6 per cent. But as premiums on ten 
per cent. capital generally ran as high as 100 per cent., it was evidently 
thought that by putting up shares at auction, capital would be raised at 
Five per cent. then was con- 
sidered by Parliament to be an adequate return upon gas investments. Look 


a 
charge to the consumer of only 5 per cent. 


A company requiring capital applies for it under 
Its previous capital was £100,000. 


you now what follows. 
the new regulations. It needs to spend 
perhaps at once £10,000, 5 per cent. upon which amounts to £500, but by 
reducing the price of gas 4d. per 1000 feet, the company obtains the right 
to pay an extra one per cent., not only upon the new £10,000, but also on 
the original £100,000, and in this way new capital, which was denied more 
than 5 per cent. by Parliament, has become a charge upon the consumer to 
the extent of 16 per cent. Now, I say it most advisedly to every gas mana- 
ger present, that this sort of thing cannot be profitadle either to him or to 


for convenience, I will deal generally with a hypothetical case of gas at 
3s. per 1000 feet. 

I will assume that such a price may be divided into three, as follows— 
ls. Od. 


so, 


Net cost of gas in the holder, after allowance for residuals 


Distribution, including repairs of meters, mains and ser- 
vices, rates and taxes, collection, inspection, salaries, 
printing, ete 

Dividends 


Total ... 

In respect of the first section of the account, I have only to say that it 
does not fall within the province of this paper to deal in any way with econ- 
omies in manufacture. The third section I have previously treated of. 
There is, however, a mine of wealth in the second section, for all of the 
items in the group there is scarcely one that is materially influenced by the 
quantity of gas supplied. Mains are laid down in the early career of a com- 
pany, and ramify to the utmost limits of supply, and the maintenance of 
these, as also of the service pipes, costs no more whether gas fluws through 
in a rapid stream or is stirred only by the leakage, The repairs of roadways 
are in relation to the mileage of mains, and are in no way affected by the 
sale of gas. It is as easy to take the index of a meter which has registered 
a million feet as if the quantity were only a hundred, and the collection of 
Of this, too, I am 


,ositively certain, that salaries are by no means proportionate to the sale 
jt : 7 


the larger account is frequently the simpler matter. 
of gas. Repairs of meters, rates and taxes, office expenses, printing and 
stationery, are all of them items which are not affected relatively to the 
sale. Now, if I were to say that a doubling of the consumption would not 
increase the aggregate cost of this group of charges by more than 20 per 
cent., I should feel quite safe ; but I will be liberal and allow 25 per cent. 
And so there accrues a saving at the rate of 9d. per 1000 feet again, which, 
together with the previ.us saving of 9d. on capital, makes 1s. 6d. per 1000 
[have said nothing hitherto about leak- 
Leakage I 
regard as being affected almost wholly by the length of mains and their 
condition, plus the adverse difference in the registration of meters, and 
hardly at all by the quantity of gas flowing through them. The gain, there- 
fore, under this head, by doubling the consumption where the present ratio 


feet on newly. acquired business. 
age, which to many minds I know to be of vital consequence. 


is 10 per cent., would be 5 per cent., which, taking the value of gas in the 
holder at 1s., would result in a saving of a little more than jd. per 1000 
feet. However, I will not take this item into account, and will oaly deal 
with the figure I have previously named—i.e¢., 1s. 6d. Now, the question 
is how to make the best of our opportunities in regard to this large advan- 
tage. If we wait until the business doubles in the regular way, years go 
by, and the abatements we can make are small and unappreciated ; the 
price, too, being high, competition is encouraged. If we divide the gains 
over all consumers alike, irrespective of profitable consumption, we give to 
the many at the cost of a few, and we limit the possibilities of our business 
in like proportion. 

The incidence of commercial charge will form the subject cf a paper by 
Mr. Warner, and therefore I will not dwell upon this part of my subject, 
but will give an illustration of the mode in which we can apply the advan- 
tage T have endeavvred to show that we possess. There is a competition in 
progress between electricity and gas for public lighting. The cost of gas is’ 
reckoned at its present market price. Electricity gives a more powerful 
light, which the vendors do not fail to take cognizance of when making their 
comparisons. It is only by so doing that they can hope to compete. Now, 
seeing at what a neminal price an extra quantity of gas can be made, and 
delivered to the public lamps, why should not the company say to the light- 
ing authority: ‘‘ If you want additional light, and will enter into a contract 
to consume a double supply of gas, we will charge you for the extra quan- 
tity at half the price you pay for your present consumption ?” The gain by 
such an arrangement would be mutual, and it would only be securing to 
che lighting authorities the advantages they would be fairly entitled to. 
There can be no doubt that if all ciasses of custom were expanded to the ex- 
tent I have indicated, the price, where uniform, would be uniformly re- 





the consumer, ard in the long run it may be found prejudicial to the in- 

terests of the proprietor himself, by retarding the growth of the business, 

exciting cupidity, and inducing reprisa's on the part of towns’ authorities, I | 
fully sympathize with the mavager who, having a bill before Parliament, 
reeks to secure to his employers the best return he can for their investment : 
but let him look all the facts in the face, and I venture to think he will see 
that the interests of seller and buyer are one, and that Mr. Sellers, of York, 
when he contented himself and his company with a hard and fast 5 per cent. 
showed more wit than he received ercdit for at the time. 


Having now touched upon the manner in which capital charges and rate 


of interest affect the price of gas, I will puss on to notice the incidence of 


certain charges in the revenue account. Itis not my intention to occupy 


your time by discussing the many items in such an account severally, and 


| tage we can ct meede. 


duced. If, therefore, one section of cur consumers, clearly defined as are 
the lighting authorities, show a disposition to increase their demand, it is 
but rational, to my mind, that they should receive at once the fullest advan- 
For my own part, I should rejoice to see the con- 
sumption of gas in the public lamps of Leeds increased from 3} to 5 eubic 
feet per hour, at a charge for the additional quantity not exceeding 1s. per 
1000 feet. It 1s desirable, and in most instances absolutely necessary, that 
advances should be commenced with public lighting, for it is acommon pro- 
vision in our Acts of Parliament that the price of gas supplied to public 
lamps shall be not higher than the lowest price charged to any consumer. 
At present the public lamps certainly are not our best customers, but an 
additional supply thereto may be sold under most advantageous conditions, 
| and in my own locality I have no hesitation in saying that 1s. per thousand 
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feet on the extra supply would yield a higher rate of profit than our present 
business taken in the gross. 

What the possibilities of gas lighting are may perhaps best be explained 
by putting my own experience briefly in the concrete form. In 1876 the 
sale in Leeds amounted, in round numbers, to 800 millions, and the income 
from gas alone to £150,000. In 1881 the sale is 1200 millions, and the in- 
come £120,000; so that a favorable combination of circumstances has re- 
sulted in 400 millions of feet being given away, and £30,000 a year with it. | 
Let it be granted that there is* now an end to the special conditions under | 
which these results were obtained, still I think I have shown that we have | 
ample grounds for pursuing our business with large handed enterprise. I 
trust also that it will be quite patent that the electric light has really to 
compete with gas at less than half its present price, and also that schemes 
for supplying two qualities of gas through separate systems of mains can 
only result in disaster if ever carried into practice. To adjust the price to 
the consumption, or to vary it with the character of the busiuess, is not 
quite so easy in any vther case as in that I have offered as an illustration of 


the working of the principles Iam advocating ; but as time goes on, and 
new markets present themselves, the difficulties of the situation will no 
doubt prove to be more apparent than real. 

I dare not trespass upon your time to pass in review the host of minor 


considerations which fall within the range of my subject—such as meter- 
rents, discounts and differential charges, deposits, methods and times of col- 
lection, trading, advertising, etc. These I shall be happy to deal with an- 
other time. 

I have little doubt some present may be disposed to think that, in my 
earnestness on behalf of the gas consumer I have forgotten that I am a gas 
manager. This, however, is far from: being the cuse. I am proud of the 
office I hold, but I look for a much greater future for our industry than I 
could have anticipated only a few years ago. When I tell you that the in- 
creased manufacture of gus at Leeds, for the year just ending, approaches 
140 millions, or 11 per cent., you will, I think, agree with me that the low 
price is hkely to tax the best energies of the management; and though I 
say it, who have perhaps less reason to speak hopefully than many another, 
[ still say that such development of our business must inevitably result in 
an improvement of the status of our profession. 





London Water Supply. 
oo 


The recent hot weather in London made a severe demand on the various 
water companies that supply the city, and, in addition to the heat, at the 
very time when everything was most pressed to meet the demands, a large 
main pipe burst in one of the districts, which caused much inconvenience 
and a deficiency of supply. 

We publish the following letter as valuable mainly to show just what the 
supply of water is in London— 

To the Editor of the Times: 

Sir—Having been officially concerned for many years with the manage- 
ment of an important portion of the London water supply, and having there- 
by acquired a practical knowledge of the whole question, yet having now no 
direct interest in the matter, we should like to say a few words at the pres- 
ent moment upon what has been designated as the recent metropolitan 
‘‘water famine.” 

That something defective exists with regard to the water supply of the 
metropolis is evident, otherwise no such deficiency as that lately experienced 
in certain districts would be possible. 

Unhappily, defects in other matters affecting the metropolis are not far 
to seek. Notwithstanding a plethora of food, we have instances of starva- 
tion in our midst, and we have had evidence recently that the fish supply of 
London, while abundant, is yet extremely scarce. So, with the supply of 
water to London—while myriads of millions of gallons have been constantly 
running away over the weirs of the river Thames, householders haye been 
complaining of great deficiency in the water supply. It may, then, be 
worth while to expend a few minutes in endeavoring to ascertain what this 
defect really is and who is responsible for it. 

The question naturally divides itself into two heads—viz., the supply of 
water into London and its distribution after arrival. On the subject of sup- 
ply it has been assumed that some neglect or insufficiency of pumping pow- 
er has existed on the part of some of the metropolitan water companies. 
Let us, therefore, first inquire if this assumption is based upon fact. 

If we refer to the Water Examiners’s (Colonel Bolton) reports for the 
year ending June 30, 1881, we arrive at the fact that during that year the 
average daily supply of the whole water companies has been 145,732,116 
gallons. Bat this figure, of course, includes hot weather and cold, drought 
and losses uf water in frostdime (the latter a very heavy item, ete.) For 
the present purpose it will be simpler to compare the gross amount of the | 
daily supply as reported in the above return for the month of December | 
last with the recent quantity pumped into London during the so-called 





| now admitted to have been a grave error, but it is not too late to remedy it, 
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‘‘ water famine.” The return for last December shows that the daily supply 


‘to London during that month was 134,710,844 gallons, while during the 


month of June, 1881, the supply reached 162,305,736 gallons, showing an 
increase in the daily supply of 27,594,892 gallons. During three weeks 
of the month of July (when the three elements of drought, heat and the 
acme of a London season were all united, and it required the greatest. exer- 
tions to be made on the part of the companies to meet the wants of the 
public in their excess) the supply increased to no less than 172,326,135 gal- 
lons, or an excess over and above the December supply of 37,616,135 
gallons daily, and of 25,407,191 gallons above the average daily supply in 


| June, 1880. 


Now, what do the above figures represent as regards the individual house 
supplies of the metropolis? The total number of houses supplied in De- 
cember last was 601,210, so that the water supply of 134,710,844 gallons is 
equivalent to an average daily supply per house of 225 gallons. But in the 
month of June last the number of houses had increased to 609,847, and the 
gross supply to 162,305,736 gallons or an average daily supply per house 
(large and small) of 266 gallons. 

With particular companies, those, for instance, at the West-end of Lon- 
don, where the largest and most fashionable houses are tu be found, where 
the most extravagant use and weste of water exist, and where, moreover, 
from the general absence of factories, etc., nearly the whole of the supply is 
used for domestic purposes, the average per house is greatly in excess of 
the above figures, and in the Grand Junction and in the Chelsea Companies’ 
districts has amounted to 328 gallons per house per day. The return for 


| the present month of July, when published, will show, of course, a still 


higher figure—certainly during the very hottest of the weather, on two days 
of which one of the West-end companies had increased its supply from an 


average 12,000,000 gallons daily to 17,771,640 gallons on the 19th, and 17,- 
985,290 gallons on the 20th of July, representing a consumption of upwards 
of 45 gallons per head per diem, or two and a-half times the quantity agreed 
by eminent experts to be necessary. Yet this is what in popular language 
is termed a water famine. 

Years ago, when Mr. Edwin Chadwick was president of the Board of 
Health, he published some sensible and very strongeremarks upon the ex- 
travagant waste of water in London houses, and he took the trouble, with 
reference to a considerable group of houses of a good class in the west- 
ern part of London, to gauge the quantity of water flowing into the houses 
and flowing out again during the same period into the drains and sewers. 
The result of this experiment was that he ascertained that no less than 50 
per cent. of the supply was carried away in the form of direct waste during 
the time of service. 

The fact is, that the Parliamentary powers of the company as to house 
visitations for regulation of fittings and prevention of waste, backed up by no 
outside authority, cannot be efficiently carried out without at once creating 
an outery of ‘‘ arbitrary conduct,” of ‘‘ domestic espionage,” of ‘ interfer- 
ence with the Englishman’s castle,” ete. Things must, therefore, take their 
course until a Metropolitan water authority is created, but whether this 
authority be in the form of a trust, or ® commission, or a municipality, it 
must be armed with sufficient power to act vigorously in the organization of 
domestic and other water supplies, and nalens volens will be compelled to 
exert its authority stringently, in order that by systematic regulation and 
restriction the entire population may realize the full advantages of the sup- 
ply, and no one be allowed, aa at present, to prejudice his neighbor’s water 
rights by abusing his own. This is somewhat different to the popular be- 
lief that the individual householders will have that full and unlimited con- 
trol over their own supplies, which under the existing arrangements they 
make such strenuous efforts to obtain ; for it is evident that, without proper 
precautions to prevent the enormous waste, neither 160 millions, nor 180 
millions, nor any other number of millions of gallons of water poured into 
London will constitute a satisfactory supply, and that, in the midst of a glut 
of water, individual householders will suffer from occasional ‘‘ water 
famine.” 

The public have, indeed, yet to learn that not ouly the suppliers, but also 
the recipients of the water have essential duties to perform in connection 
with the supply ; but, until the control is placed in the hands of a public 
authority, this will neither be understood nor appreciated to its full extent. 
The good time when London is to have the full control of its own water sup- 
ply is, indeed, so long in coming that it is a case of hope deferred with the 
usual sequence. 

In justice, however, to the present water companies, it should be remem- 
bered that throughout a long series of years they have by great ingenuity 
and talent and perseverance (and in the earlier time by heavy and unremun- 
erative outlay) first created and then continuously improved the means of 
supplying this enormous city, containing now upwards of four and a-half 
millions of inhabitants, with water. 

That such a responsibility should have been left to private enterprise is 
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and in the interest of all concerned it is to be hoped that legislation in this 
important subject wil! no longer be delayed. The recent acciZent to the 
main of the Grand Juncticn Company, which resulted in so much incon- 
venience to their tenants, affords an apt illustration of the disadvantage of 
the present system, and a fortiori the advantages which would result from 
unity of management and amalgamation of the various companies’ works ; 
for under the latter arrangement connection could be made between the 
various works, and the ma‘ns of one district would be avaulable for the sup- 
ply of any other in cases of emergency. 
We are, Sir, your obedient servants, 
JOSEPH Quick & Son, 
29, Great George-sireet, Westminster, S.W. 
—London Times. 





The Petroleum Outlook. 
—_— 

The tables of statistics which we present this month show a decided fall- 
ing off in the production of the wells; also in the number of wells drilling 
and rigs building. At this time last year throughout the whole northern 
field there was a marked activity displayed in drilling new wells and erect 
ing rigs, which is now seen only in a limited way, and in a limited terri- 
tory. 

Yn July last year there were 452 wells drilling and 431 rigs building, 
against 379 now drilling, and 576 rigs building ; showing 128 wells less pro- 
gressing than at the same time last year. 

In July last year there were 13,275 producing wells with a daily average 
production of 5} barrels per well ; now there are 17,000 with a daily average 
of 4.7 barrels per well ; showing that as the number of wells increase, their 
average production decreases in about the same ratio. 

The stock of crude oil held in the producing region has been increasing 
in the last eighteen months prior to the month of June at the rate of about 
one million barrels per month, or nearly one-half of its production ; daring 
the month of June the shipments were very large, which absorbed a large 
amount of the surplus stock at the vélls, leaving 648,163 barrels, or only 
about one-fourth of the production to go iato stock ; in July the shipments 
were much larger than in June, which made a still larger draft on well 
stock, leaviug a surplus of only 447,146 barrels, or about one-fifth of the 
pruduction.—Stowell’s Petroleum Reporter. 





The Channei Tunnel 
—— 

At a meeting of the proprietors of the South-Eastern Railway, held on the 
16th of August, Sir Edward Watkin, M.P., the chairman, described the ex- 
perimental works which had be2n undertaken, with the view to show 
whether the making of a tunnel under the Channel between England and 
France was feasible and practicable. 

The whole question he said divided itself into two parts. One was whether 
they could pass under the Channel through a stratum which was impervious 
to water. The second point was whether, by the aid of machinery, they 
could shorten very considerably the probable time of constructior. What 
they had done was this 

They had already sunk two shafts on this side of the Chaunel ; one at 
the Abbot’s Cliff Tunnel, and the other on this side of the Shakspere Clift 
Tunnel, From the first of these shafts they bad driven a gallery of from 
800 to 900 yards, of a diameter of seven feet, which had all been excavated 
by machinery. Last week, with that machinery, which was not perfect, 
they excavated 67 yards of lineal distance on the extension of that gallery. 
If that were the maximum speed vach week, it meant about two miles of 
progress a year. Of course, as they worked from two ends, and as the dis- 
tance was only twenty miles, practically speaking, it meant five years to 
complete a gallery seven feet in dixmeter, as an experiment, under the 
whole length cf the Channel. 

As to the second shaft, at the Shakspere Cliff, they had sunk that down 
to a depth of 155 feet. They had also bored from the bottom of the shaft 
to a further depth of 106 feet. They had found no trace whatever of water 
in the old grey chalk. There was a small quantity of water near the sur- 
faee, but this is always expected. He therefore thought that solved the great 
questions of the speed at which they could go, and of the impermeability of 
the strata to the leakage of water. 

On the other side of the C 
important shafts, and they had { 
ascertained on this side. Ast machinery, they were ou the eve of con- 
cluding another arrangement with Captain English, Colonel Beaumont, and 
M. Figou, the proprietors of the machwe with which they had been work- 
ing. Under thig new arrangement, they would pay merely for the use of 


nel the French company had sunk two very 


und exactly the same results as had bee 


the machine, and by means of it they would carry those experiments con- 
siderably further. 
It had been arranged between the French and English committees that 





they should drive through a heading of a further length of one mile on each 
side. When these two miies were finished—and they certainly ought to be 
in six months—oné tenth of the question was dealt with, If that were sne- 
cessful he should, he thought, propose a further treaty with the French 
gentlemen under which the remaining nine miles on each side would be 
done, and they would meet in the middle of the Channel, If that were sue- 
cessful, the whole question was practically settled. 

Until the matter was proved, however, neither the French nor the British 
investor would be asked to embark capital in the undertaking. The South- 
Eastern sharehelders were, as it were, the founders of the feast. They had 
taken all the risk, and they had authorized an expenditure of not more 
than £20,000 upon the affair. Now, a great deal of what they wanted to 
prove had been proved, 

He meant to ask them to consider how best to make what had been proved 
more positive, and then to consider whether they should not get up a small 
limited liability company, or other company, to taxe the matter in hand, 
without further interfering with the finances of the South-Eastern Com- 
pany. 

This was a question deserving serious consideration at their hands, They 
must, however, never forget that it was absolutely essential that this 
tunnel matter should remain under South Eastern contrvl,— Van Nos- 
trand’s. 





Brick Foundations for Machinery. 
— 

Experiments and observations concerning the strength and utility of brick 
foundations for machinery have been summarized by the age of industry. 
Trautwine is quoted as saying that a rather soft brick will crush under a 
weight of 450 to 600 pounds per square inch, or about 30 to 40 tons per 
square foot, while a first-rate machine-pressed brick will require from 300 
to 400 tons per square foot. This last is about the crushing limit of the 
best sandstone—two-thirds as much as the best granites or roofing slates. 
But masses of brickwork, he notes, will crush under much smaller loads 
than single bricks. 

In some English experiments, referred to by this author, small eubical 
masses only nine inches on each ledge, laid in cement, crushed under 27 to 
40 tons per square foot. Others with piers nine inches square and two feet 
four inches in height, in cement, only two days after being built, required 
44 to 62 tons per square foot to crush them. Another, of pressed brick, in 
best Portland cement, is said to have withstood 202 tons per square foot, and 
with common lime mortar only one-fourth as much, 

The same authority is careful to add, however, the statement that crack- 
ing and splitting usvally commence under about one-half the crushing 
loads. ‘To be safe, he recommends that the loads should not exceed one- 
eighth or one-tenth of the crushing load, and so also with stone, More- 
over, he notes these experiments were made with low masses, but the 
strength decreases as the proportion of the height to the thickness increases, 
He cites the following example 

The pressure of a brick shot-tower in Baltimore, 246 feet high, is esti- 
mated at six and a-half tous per square foot; and in a brick chimney at 
Glasgow, Scotland, 465 feet high, at nine tong. 


Professor Rankin calculates that in heavy gales this pressure is increased 





to fifteen tons on the leeward side. The wails of both are, of course, much 
| thicker at the bottom than at top. 

| With walls of 100 feet high, of uniform thickness, the pressure at the 
| 

| base would be five and four-tenths tons per square foot. He prudently con- 
| cludes that with our present impctfect knowledge on this subject, it cannot 
be considered safe to expose eVen first-class press¢ a brickwork, in cement, 
to more than twelve or fifteen tons per square foot, and good hand-moulded 
bricks to more than two thirds as much.—Sci. Press, 





An Improved Ammoniacal Manure. 
-_ 
A company has just been formed with objects which wilt probably be of 
creat interest to gas manufacturers. Lieut-Col. Bolton and Prof. Wanklyn 
working in conjunction with several well-known gas engineers, Mr, fF’. W. 


Hartley among the number, have for some time past been engaged at the 





|South Metropolitan gas company’s works in perfecting a pro-ess for the 
economieal recovery of ammonia from crude gas, in the form of a solid man 
The process, which is patented, and of which the 


details will shortly be ma le known, is reported to be remarkably simple, 


ure or fertilizing agent. 





lant, 


| and is intended to be applied in the course of the ordinary operations of the 
hy 


urifving-house, without special Washing and s rubbing will, it is 


] 
expected, be done away with in the new proc: 8s, a considerable saving in 
plant being thus effected, in addition to which a common source of loss of 
illuminating power, due to the absorption of hydrocarbons in the scrubbers 


will be avoided. The ammonia will be fixed in a dry form, sulphate of am- 


mi 
iI 


jm 


uia being procured, together with phosphate of lime, in its best state, 
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ec? Allcommunciations will receive particular attentior 
t#~ The following quotations are based on the par value 


| of $100 per share. _geg 


| Gas Co.'s of N.Y. City. 
Capital. Par. Did. Asked 
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as Bonds 170,000 
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NO MORE WASTE LIME! SAVE THE VALUABLE PRODUCT! 


Most Effectively and Economically Restores this Waste ad Infinitum. 


; e) o oS oe S 5 | 
Time of re “2 a} Se “s KA 
Day ut | 4% 8 “| 3 te | a 
8 sbi 5) 5 *s| O'S “=| 2:3 
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l 24 24/19.09 26.76) 24.21)18.30 29.20 
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2 26.48 27.58/23. 70/18.56 29.46 
9.30 A.M. 
3 26.97'18.03 28.82 24.76)18.83/29.61 
and 
4 28 .20)17.81 27.28) 24.25/18. 7429.76 
1 P.M. 
5 26.68)19.57/28.89/ 24.07.18 53/29.32 
6 27.15/19 5 27.83 2% .96')8.73/29.14 
Average/26.78 18.74 27.41,23.99 18.61/29.4) 
8 24.70) 19.44/27 .87/23.92/17.72/28.30 
9 (7.87, 27.87/23. 64/20.82/99.17 
10 23.55 17.52)26.24'24.37'19.97 28.54 
- = } 
11 25 ..74/17.53!25. 70 18.97)/28.14 |} 
12 243.10 19.26 27. (023.28 18.79 30.09 
13 92.77, 18.90) 24.30/24 .92'18.92 28.51 
Average 23.97) 18.42 26 54,23.82 19.20 28.80 
15 24.98/18.51 24-40) 24. 82/19.52/29.60 
16 26.71,18.10, 25.36 23.63)19.48'29.13 
| " . . + + . + ‘ 
ly 25.61/18.08)/ 26.87 23.34/18.08 20.04 | The patentee having devoted more time and attention to tus subject than | 
. . . . . 7 | } . ‘ 
| person living, is now in a position to recommend the adoption of the precess to gas 
18 25.4#)17.41/24.78 23.52) 20.07/28.32 
ds | 
19 28,.82.19.01/22 47/44. 29)18.90/48.00 
s | 
20 26.64, 18.16)24.45 23.25) 19.80/29.90 


sti ca hah fins aoa, 
Average 26.37 18.21 24.72/23.81 19.31 28.99 
* Five foot lava tip with check. 
+ Bray’s slit union, No. 7. 
t Bray’s slit union, No. 6. 
E. G, Love, Gas Examiner, 
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BURNERS. 


. 112 | 


G. Gefrorer, Phila., Pa 
PURIFYING MATERIAL. 

Connelly & Co., New York City 110 
STEAM BLOWER FOR BURNING BREESE. | 
H. E. Parson, New York City 86 

PROCESSES. 
Gwynne Harris New York City......... 114 
Strong Gas and Fuel Co., Yonkers, N. Y. 110 


EDGE’S PROCESS. REMOVING CARBON 
D. D. Flemming, Jersey City, N J 
GAS FIAXTURES. 


Mitchell, Vance & Co., New York City 113 
CEMENT. 

&. L. Merchant, New York City 113 | 

F. 0. Norton, New York City 113 , 


TO GAS COMPANIES AND OTHERS. 


A Practical Gas Fitter and Plumber of 30 years’ experience 
wishes a situation with a gas or water company. Is thoroughly 
competent to take charge of men, and can furnish the highest 
testimonials as to character, ability, sobriety, etc. Address 


“EE. B.,°? 924 North Second St., Phila., Pa. 


~ Situation Wanted 


By a young man just over from England 
As Manager of a Small Works or Fore- 
man of Larger. 
Can lay services, take meters, and is well up in gas works. Has 
had good experience, and is a life abstainer. Testimonials and 
references can be given. Address 
DIXON PALMER, JANESVILLE, RocK Co., WIs. 


WANTED. 
AN ENGAGEMENT WITH SOME-GAS CO. 


MANUFACTURING 20 MILLION FEET OR UPWARD PER ANNUM. 
Also 
DESIRE TO LEASE GAS WORKS OF ANY CAPACITY. 








References given when required. Address 
529--Ht E. MCMILLIN, Pomeroy, Ohio. 


THE PROCESS FOR REMOVING 


THE 


Carbonaceous Incrustations 


THE INTERIOR SURFACE OF CLAY RETORTS, 
PATENTED BY THE LATE GEORGE W. EDGE. 


The subscriber, having secured the title to the abore patent, 
is prepared to negotiate with gas companies for i's use 
on very reasonable terms. The great economy of this pro- 
cess has been thoroughly demonstrated in this country and 
in Engiand, and is the only method so fa: discovered that 
removes this troublesome accumulation expeditiously and 
without injury to the retorts. Address 


D. D. FLEMMING, Jersey City Gas Works, 
JERSEY CITY, N. J. 


NOW READY, 


VOLS. I. AND II. OF 


King’s Treatise on Coal Gas 


KIRKHAM, HULETT & CHANDLER'S 














4 
Py 


m4 |} 


ee 


“STANDARD” 


WASHER & SCRUBBER. 


GEO. SHEPARD PAGE, 49 WALL STREET, N. Y., 





AGENT FOR THE UNITED STATES AND CANADA. 
REMOVES ALL AMMONIA 2n¢ 80 per ct. of SULPHURETTED HYDROGEN & CARBONIC ACID 


Yields 10 to 13-o0z. liquor, 
Adopted by over 100 companies in Europe, and 
Quebec, Ca. 


Pressure absorbed, less than half an inch. 
it Newport, R. [., and 
For circulars, with full particulars, address as above. 


‘ 
< 





CIRCULAR TO GAS LIGHT COMPANIES. 


BRANCH OFFICE OF THE StronG Gas Fuen anp Licur Company, } 
CornER Broapway AnD Marin Srreet, Yonkers, July 2, 1881. j 
The Yorkers Fue, Gas Company is now in successful operation, manufacturing Water Gas by 
the Srrona Process, for Heat, Power, and Liew. 
It has about two and a half miles of mains already in use through the heart of the city of 
Yonkers, and is supplying gas for cooking, heating, and various industrial purposes. 
The problem of a purely fuel gas is at length practically solved, and is a complete success, 
That it must speedily go into universal use is apparent to everyone. 
Gas Light Companies are cordially invited to visit Yonkers and inspect this new system, which 
- . . . ao . . . . x , 
if electricity should eventually drive them out of the field of illumination, will open to them another 
The Westchester 
Here, 


then, can be seen, side by side in business competition, the Strong and the Lowe against the Motay 


field still more vast and fruitful, and from which they never can be dispossessed. 
Gas Light Company of the city of Yonkers employes the Lowe Process for making its gas. 


and the old coal gas methods, and each observer will be enabled to form his own opinion as to their 
The Srrone Gas Fuet anp Licur Company is the proprietor for the 
State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in number. 
All applications for licenses or for information should be addressed, as above, to 
R. W. VAN PELT, President of the Company, 
And also President of the Zonkers Fuel Gas Oo., and of the Westchester Gas Light Co. 


IN O*D LC Ee 


To Gas Engineers and Investors in Gas and Water Works 


relative power and value. 





A large manufacturing concern, now building gas and water works on the latest improved plans, 
desires to asscciate capital and gas engineering skill for the erection and ownership of gas and water 
works in several important towns and cities, 

An excellent 
opportunity for engineers with moderate capital, or the profitable employment of capital alone in any 


The advertiser will take a large interest in each of the works built by them, 


amount. For information, address 


+ 
7 


POST OFFICE BOX 2776, PHILA., PA. 








BOUND IN CLOTH. PRICE, $10 EACH. 


A. M. CALLENDER & CO., 


42 Pine Street, N. Y. 





NEW BOOKS. 


OBSERVATIONS ON GLASS AS AN OBSTRUCTOR AND 
REFLECTOR OF ARTIFICIAL LIGHT, 25 cts. 


Tron Sponge 


CAS EXHAUSTERS. 
CONNELLY & CO., 


No. 407 BROADWAY, NEW YORK CITY 


TRANSPORT OF MATERIALS FOR GAS WORKS, $1.25. 
GAS ENGINEER'S DIARY 


S200 


AND TEXT BOOK FOR 1881, 


A. M,. CALLENDER &€ CO., 
42 PINE STREET, N. Y. O1ty- 
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AMERICAN METER CO. 


SOLE MANUFACTURERS QF THE 


“ECONOMY” GAS STOVES 





In presenting these stoves, we would respectfully say that after a most thorough and lengthy investigation of 
the different apparatus used for cooking by gas, it is with the utmost confidence that we can recommend our new 
and improved “ Economy ” Cooking stoves as being the most effieient, economical, and durable gas stoves ever offered 
to the public. Efficient from the rapidity with which they do their work. | Economical as to the consumption of 
gas, and Durable from the quality of material and workmanship employed in their manufacture. The wide-spread 
reputation which we enjoy for producing only first-class articles in all our manufactures, we feel confident will 
attach itself to our “ Economy ” Gas Stoves. AMERICAN METER COMPANY. 

NO EXTRA CHARGE FOR NICKEL- 
PLATED FITTINGS. 


A BROILER UNDER THE FIRE 
WITHOUT SMOKE. 


UNEQUALED ECONOMY OF GAS 
FOR THE QUANTITY OF COOKING 
DONE. 


AN OPEN ROASTER UNDER THE 
FIRE WITHOUT SMOKE. 


-A THOROUGHLY DIFFUSED HEAT 
THROUGHOUT THE WHOLE STOVE. 


WORKMANSHIP AND FINISH. 


ALL THE OVENS TIGHT, JACK- 
ETED, AND PERFECTLY VENTI- 
LATED DOWNWARDLY RADIATING 


BURNERS OF GREAT POWER. 


PATENT SMOKELESS GAS-AND 
ATR BURNERS OF SUPERIOR POWER 
FOR BOILING, FRYING, STEWING, 
PRESERVING, JELLYING, HEATING 
SAD-IRONS, ETC. 


RADIATING BURNERS THAT CON- 
SUME THE GAS OF ANY LOCALITY 
WITHOUT ODOR OR SMOKE. 





GENERAL AND SPECIAL SUPER Ss \ “a BURNERS THAT ARE PRACTICAL- 
IORITY IN ALL COOKING OPERA a yaar! 2 Ga LY INDESTRUCTIBLE FROM TIME 
TIONS. - ( OR USAGE. 





No. 9.—** Economy” Gas Range. 


THEY ARE MADE IN ALL SIZES, TO MEET THE REQUIREMENTS OF FAMILIES. 


All Qualities of Gas can be Used. 


Will Burn at a Low 
Pressure. 


t 23 
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Boiling Stove. Gas Broiler. Hot-Platic. 


With these Stoves all the operations of cooking can be carried on at the same 
time, thus avoiding annoyance and trouble. 


SEND FOR ILLUBTATED CATALOGUE. AMERICAN METER co., New York and Philadelphia. 


UNSURPASSED EXCELLENCE ( ‘F 


aortas ore 
Pen 


Siemens, Sees hase, aaa eee 





























= bes - 


iced Faas i” 


rer 


aor 


OxEEPNT 


Wile oh. cee 





























112 American Gas Light Aournal. Sept. 2, 1881. 








J. H. CAUTIER & CO., LACLEDE MANHATTAN 
CORNER OF a ae ee FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS rpETORT WORKS. 
JERSEY CITY, N. J. Hand and Ma es aie Superior ADAM WEBER 
j abate igus snd ‘Tilea for Whitwell's Hot Bast Ovens, Blast Furnace 
Clay Gas Retorts, i ive uetiin and Tiles ai pes ae 
b] 


Gas House Tiles, "Gis “~ ae a Ground Cla yend Fire Bricks. Sewer FIRE BRICKS, TILES, ETC., 


ipe 


Fire Bricks, Etc. Etc. 642— 01 ee ; Office and Works, 15th Street and Avenue C., N. ¥. 





Ground Clay, Fire Brick and ESTABLISHED IN 1845. ~‘#Bor ner & O’Brien, 
eee ea caeeccru | Be KREISCHER & SONS, 5 we a 
r. P GAUTIER : OFFICE FOOT OF HOUSTON ST., E.R., N.Y. C LAY GAS RETORTS 
BROOKLYN AND RETORT SETTINGS, 


(EDWARD D. WHITE & CO.) 


Clay Retort & Fire Brick Works, Gas ELetorts, rine sricks, Ties, etc. : 


Manufacturers of ¢ lay Hetorts. Fire Brick, TILES. FIRE BRICK. 23d St., Above Race, 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | PRL APES PMLA. 


Office, SS Van Dyke St., Brooklyn, N.Y. | AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 





| LOCE PORT PA, GARDNER BROTHERS, MT. iieaed tices MD. 


——ESTABLISHED 1864.— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
C. H. SPRAGUE, No. i3 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 








OFFICE, 418 to 422 East 23d St., New York. ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERS 


HENRY MAURER, 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 


CHAPMAN 
VALVE MANUFACTURING COMPANY, Valve Mant'g Co., 


OFFICE AND WORKS 












LUDLOW 


MANUFACTURERS OF 
938 to 954 N‘ver Street and 67 to 83 Vail Ave 


Steam, Gas, and Water Valves shite; ian rene. 
and Gates, : 


FIRE HYDRANTS, 
WITH POSITIVE DRIP 
All Valves and Hydrants farnished with 


\: Babbitt Metai Seats & Non-Corrosive 
" Working Parts. 


SEND FOR CIRCULARS. 


WORKS AT INDIAN CGRCHARD, MASS. 


Boston Office, 77 Kilby St. New York Office, 28 Platt St. 





REFERENCES FURNISHED. 








ALL WORK GUARANTEED. 


BRASS AND IRON SLIDE VALVES, 
Cc. CEFRORER. KINC’S TREATISE (Double and Single Gate, winch to 36 inch—outside and 


inside screws, Indicator, etc.,—for Gas, Water, Steam, and 





Manufacturer of 


GAS BURNERS, C. {) A i, {5 A S.| ftYDRAULIC MAIN DIP REGULATORS. 


[2A TING AND COOFING APPARATTS, ALSO 


“ITTERS’ PROVING APPARATUS, ETC. Vol. L., Bound in Cloth, $10. 
Ni i8 N 1 Eighth Street, Pi jel A. Me. CALILENDER & (4,. 42 Pinestieet N Y FIRE HYDRANTS. 
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P.H. & FE. M. Roots’ 








IMPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P. He & F. M, ROOTS,} Patentecs ana Manufacturers, (CONNERSVILLE, IND, 


Ss. S. TOWNSEND), General Agent, 6 Cortland St. and 8 Dey St., N. Y. 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


Send for Illustrated Catalogue and Price List. 





SMITH & SAYRE MANUFACTURING COMPANY. 


No. 245 BROADWAY, N.Y. 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 
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MITCHELL, VANCE & CO. 
Manufacturers of 
CHANDELIERS 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted bes Time- 
keepers Mantle Ornaments, &c, 


Salesroom, S36 DROADWAY. 
NEW YORK. 
Special designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges, &c, 


Portland Cement, 
Roman Cement, 
Keene’s Cement 
Sellars Gas Cement. 
English Fire Brick, No. 1. 
, - Silica Fire Brick. 
IMPORTER 


| §. L. MERCHANT & CO 


il Broadway, New York, 


"4 


Just below Trinity Church. 344-1ly 
Re.nit 35 cents in postage stamps for new Treatise on Portland 
and Roman Cement, showing how,to mix it and how to use it. 


rE. O. NORTON, 


MANIFACTURER OF 
| Mydraulic Cement, 


| Specially adapted for gas works. Under water it is capa 
of giving better resuits than Portland or any other cement, 


92 Broadway, New York. 


G. W. DRESSER, C.E., 


Member American Society Civil Engineers. 


CONSULTING ENGINEER 


ON ALL MATTERS PERTAINING TO 


Gas Mianufacture 


AND THE UTILIZATION OF 


RESIDUAL PRODUCTS 


“How to Burn Gas.” 


Under this title a neat little book has been is 

| sued containing the paper of Mr. Jas. Somerville, 

as read at the last meeting at Cincinnati, together 

with a table, taken from Prof, Chandler’s lecture, 

showing the loss of light resulting from the use cf 
shades, etc., of ditferent kinds of glass. 

The book is intended for sale to Gas Compa 
nies to distribute gratuitously among consumers 
It Gas Companies Can induce their consumers toa 
use better burners and shades. one-elfof the 
fault-finding will cease. 

The price is $10 per tuousand. Orders may 


be sent to ti.e office of this vournal, 


Preserve the Journal! 
We will fnrnish to our subscribers an importan 
article for préserving in a convenient form, the num 
| bers of the Journal as it is issued at tke very low 
| prico of $1.25. Sent either by Eaprevs or Mail, aa 
directed, 
By mail the postage will t« % cents, which will be 
| atdod to the vrice of the Binder. Send orders to 
A. M, CALLENDER, & COQ. 
| 42 Pine Street, Koom 18 New Yurk. 
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HEH. ™’ NEAL, 


BURLINGTON, N. J. 


Flange-Pipes 


rat ‘ie 


etl 


jesguay 


Aspuno4 


CAST IRON. PIPES 


FOR WATER AND GAS 








JAMES s. MOORE, Pres 
BENJAMIN CHEW, Treas 


ESTER IRON p 


GLOUCESTER CITY x, 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, supt. 


Cast ron Gas Water Pipes, Stop Valras, Fire Avirans Gasholders aC. 


Office No. 6 North Seventh Street, Philadelphia. 





R. D. WOOD & CO., 


PHILADELPHIa. 
MANUFACTURERS OF 


CAST IRON PIPE 


FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


_ 400 Chestnut Street. 


J - JAMES MARSHALL & co. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, I1Sth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-lnch and upwards cast {n 12 ft. lengths, 
ee... Gwe tor Circular and Price List. 


BERGEN IRON WORKS. 
R. A. BRICK, 


MANUFACTURER OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, Selling Agent, 
Office, 85 Liberty St., N. Y. 





| _—_—_ 


ESTABLISHED 1856. 


WARREN FOUNDRY ian MACHINE CO,, 


WORKS AT 
NEW YORK 


PHILLIPSBURGH, 
OFFICE, 15 


N. J. 
3 BROADWAY. 


00 





‘ast Iron 


Water and Gas 


Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 


Branches, Bends, 


Retorts, Etc., Etc. 


436-1 





SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
nd others interested in the t< 
lowing Books, at prices named : 


»pics treated of, the fol 


GAS MANUFACTURE, by WiLiiay KICHARDS, 4 to, 
with numerous Engravings and Pilates, in Cioth bind- 
ing. $12. 

EHE GAS ANALYST’S MANUAL, by F.W 
LEY. $2.50. 


ANALYSIS, TECHNICAL VALUATION, PU- 
REIFICATION and USE OF CGAL GAS, vy 
Rev. W. R. BowpitcH, M. A., with Engravingg. 8 vc., 
Cloth. $4.0. 


NEW BIGGING’S HANDBOOK, by Tn0Mas NEw- 
BaGGiInGe, C. E. $3.76 


HART- 


GAS CONSUMERS HAND BOOK, by Ws. Ricz- 
AkDs. C. E. 18 mo. Sewed. 20 Ceats. 


GAS CONSUMERS MANUAL, by E. 8S. CaTHELs, CLE. 
10 Cents. 


PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OweEN C. D. ary Member Institute Civil Engineers. 
8vo. Cloth. $1.5 


FODELL’S SYSTEM OF BOOKKEEPING FOR 
GAS COMPANIES. §5. 


The above will be forwarded by Express. upon receipt of 
orice. 
. We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 
Money Order. 

Ae M, CALLENDEKR & CO., 
Room 18, No, 42 Pine 8t., N. Y. 





Mellert Foundry & Machine Co, 


Tuimited. Established 1848, 
MANUFACTURERS OF 
GAS TelRONe WAGER 
Specials—Flange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc. 
Machinery and castings for Furnaces, Rolling Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 


ARNOLD MELLERT, Supt., READING, PA. 


NATIONAL COAL GAS COMPANY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements. more appropriately called tho 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘“‘ Water Gas,” bythe decomposition of super- 
reated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success, More than One 
Hundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to sny gar made by the old, or any other method. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorte by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. o? Anthracite coal and about 
33¢ gallons of Petroleum or Naphtha, per 1000 feet of bri- 
liant gas. 

Rights for sale. Inquire of the President, 
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HERRING & FLOYD, 
Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


*APPARATUS FOR GAS-WORKS, 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS ; CONDEN- 
SERS; SCRUBBERS 
wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 
of all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT LID. 


PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 


PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


BUTLER’'S 
COKE SCREENING SHOVELS. 





GAS GOVERNORS, 


and everything cennected with well regulated Gas Works at 
low price, aud in complete order. 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
N.B.—STOP VALVES from three to thirty nches— 
at very low pricen, 
Plans, Specifications, and Estimates furnished. 
SILAS C. HERRING. JAMES R. FLOYD. 


T. H. Brrcew, Asst. Mangr. 
R. J. TARVIN, Sec, & Treas. 


H. RANSHAW, Pres. & Mangr. 
Wm. STacey, Vice-Pres, 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF 


SINGLE and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVAYOR CARS, 
COKE CRUSHERS, 


BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erec- 
tion of Coal and Oil Gas Works. Rolling Mill Machinery 
and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
33, 35, 37, & 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 
CINCINNATI, OHIO, 


MORRIS, TASKER & CO.,. 


Isimited, 


Builders of Gas Works, 


PHILADELPHIA, PA. 


| Freeport. Pa, 


| Beaver Falls, Pa. 


| Englewood, N. J. 


1842. DEILY & FOWLER 1881. 


LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, PHILA 
MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 135 gasholders, 
Personal supervision given to the erection of all our work. 
Holders built at following places since 1868: 

Lancaster, Pa. (2) Indianapolis, Ind. 
Williamsport, Pa. (3) Jacksouville, il. 

Bristol, Pa. (2) Joliet, Il. 

Catasaqua, Pa, Lawrence, Kansas, 
Kittanning, Pa, 
Hazelton, Pa. Algiers, N. O., La. 
Kalamazoo, Mich 
Buffalo, N. Y. (2) 
Ogdensburg, N. Y 
Waverly, N. Y. 
Little Falls, N. Y. 
Penn Yann, N. Y. 
Watkins, N. Y. 
Coney Island, N. Y. 
Batavia, N. Y. 
Gloucester, N. J. 
Salem, N.J. 
Milwaukee, Wis. 
Buriiagcon, Vt. 
Hoosick Falls, N. Y. 
Att'ca, N. Y. 
Mount Holly, N. J. 


Huntingdon, Pa. 
Pittston Pa. 
Bethlehem (S). Pa, 
Sharon, Pa. 
Canter, Pa. 
Carlisle, Pa, 


Annapolis, Md. (2) 
Parkersburg, W. Va. 
Lynchburg, Va. 
Stanton, Va. 
Youngstown, O 
Steubenville, O, 
Zanesville, O. 
Mansfield, O. 


Marion, O. Mount Joy, Pa. 

Belleaire, O, Rockaway Beach, L, L (2) 
Athens. 0, Zanesville, O, (2) 
Barnesville, O. Lancaster, O. 

Newark, O. | Blackwell’s Island, N. Y. 


Columbus, O. 
Franklin, Ind, 
Plaintield, N. J. 


Waltham, Mass. 
Dorchester, Mass, 
Wheeling, W Va, 
Lansing, Mich, 
Flemington, N. J. (2) 
Dover, Del. 
Pittsfield, Mass. 
Meriden, Conn. 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Flint. Mich. 
Milton, Pa, 
Galveston, Texas, 


Gas and Water Works Supplies. 


Particular attention given to the alteration of old works. 
Estimates and Drawings furnished, 


THOS. R. BROWN, R. PITT OWEN, 
Late Chief-Eng. Phila. Gas Works. 


Address all communications to 
N. W. Cor. 12th and Noble Streets, 
482-ly PHILADELPHIA. 


The Kerr Murray Mig. Co,, 
THE LATEST IMPROVED 


Gas Apparatus 


AND 


MACHINERY, 


Wrought Iron Roofs an 


Jefferson City, N. O. La. (2) 


Bench Castings, 


SINGLE LIFT AND TELESCOPIC 
| GASHOLDERS. 


| FORT WAYNE, IND. 


BARTLERT. HAYWARD & C0. 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 








| MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 





WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. Corre- 
spondence solicited. 46T-ly 








CONTINENTAL WORKS. 








S30) 6 ee ae 


tASHOLDERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCUKUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 





No. 1211 MARKET 


P. MUNZINGHEHR, 


Engineer and Builder, 
STREET, 





PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valvwés, 


Condensers, 


Gasholders, 


Estimates and Drawings Furnished upon Application. 


Scrvobbers, 


Purifiers, 
Stop Valves, Etc., Ete. 





\ 
. 
{ 
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GAS COALS, GAS COALS. 





“SCOTT'S” OCEAN MINE 
VYOUCHIOGCHENY CAS COAL. 


W. L. SCOTT & CO., Proprietors, ERIE, PA. 


This Colliery is located at Scott Haven, on the Youghiogheny River, Westmoreland County, Pa., directly 


adjoining the Penn Company's Youghiogheny Mine. 


Over One Hundred and Fifty Thousand Tons of this Coal Sold in 1880 


year ending March, 1881, distributed among forty different Gas Company’s, including every 


live I"\ during the ; 
Company in New York City, Brooklyn, Jersey City, and Newark, nearly every Company on the Hudson River as fa 
as Albany and Troy, as well as all the prominent Companies on the Sound—at Boston and other New England ports. 
The universal favor with which this coal has been received has induced Messrs. Scott & Co. to increase the 
already large facilities for meeting the wants of Gas Companies, giving to consumers an undoubted guarantee that 
delivery will be promptly made. Applications addressed to the undersigned will meet with prompt response. 
Orders for delivery in New Kneeland can be addressed to our Boston office, No. 2] exe HANGE PLACE, 


or P. A Box BOOS. Boston. 


PERKINS & CO.., General Sales Agents, 
45 SOUTH STREET, ®. Y. 


«> 





£. MCCRICKART, Pres’t. J. E. MCCRICKART, Mang’r. 


| THE GAS ANALYSTS MANUAL. THE FORT PITT COAL CO,, 


E. & F. N. SPON, PUBLISHERS. Miners and Shippers of 


BY Fe W. HARTLEY, A.1.C.E., M.S.E. 


PRICE, $2.50. 


Standard light. Standard burner. Gas Wo:ks Clauses Ac 
: of testing for illuminating power, an 
Preparation of candles. 


Corrections for barometric 


CONTENTS. Seciion i urposes of photometry. 
t of testing apparatus, mode 


Amendment Act, 1571: teguiations im res 
1 hydrogen, Description scandard apparatus. ‘The photometer room, 
is consu™upt. Corrections for candles’ consumpt, 


Ordinary photometers. The inferentfal or jet photometers. To set th 


bulphurette 

operations. Readings, Corre: 

pressure and temperatare. jet photometer at 
ylomete! 


work. To rate the jet photometer. 
.-Duration and mode of testing in-London, sulphuretted hydrogen, ammonia, sulphu 
I 


compounds, Prepar- 


1e apparatus at work. Analysis. 
ted hydrogen. Carboni: acid. The Cooper's Tube, or Eudiometer. To calculate 
rate methodof estimatingysulphur in | gas. Specific 


A rapid and accu 
\ Weight of gas. 


gas. To correct the bulk and find th 
determination of the illuminating value 


» facililate the ca culations necessary in the 
Proving of testing meters in London, The gas No. 337 Liberty Street 
” . A * 


metry. Ammonia and sulphur 


r c of purity of coal gas pte metr) 
footi Times and mode of testing for pressure in London, Proposed standards of light. 
der & Co., 42 Pine Street. w.¥. PITTSBURGH, PENN. 


ECONOMY OF GAS AS A FUEL 


rOR 


This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


At the recent meeting of the American Gas Light Association. 
If IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


ty. To find the s; 


APPENDIX.—Kules and ta 





Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 
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GAS COALS. 





GAS COALS, 





NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 





This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by ratiroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President, 

A. CARNEGIE, Vice-President, 

W. P. DE ARMIT, Treasurer, 

THOMAS AXWORTHY. Agent 
351-ly at Cleveland, Ohio. 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 S, Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y,. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of | 
good illuminating power, and of remarkable purity; one | 
bushel of lime purifying 6,792 cubic feet, with a large amount | 
of coke of good quality, 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
he Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N. Y {; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 

pany, Providence, R., I. 

Best dry coals shipped from Locust Point, wharves, and 
prompt attartion given to orders for chartering of vessels, 

224-ly 0 








THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Con.panies throughout the country. 
Agent, ALFRED PARMELE, No, 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
Wharves Locust Point, 
Compaty’s Office, 15 German S8t., 


Among the consumers of Despard Coal, we name: Man- 
lattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light ee, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*." Reference to them is requested 24-4 


} Baltimore, 





THE 
PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


——.) — ——— 


- F 


Their Property is located in the Youghiogheny Coal basin, near Irwin’s aaa Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 209 {South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 


Greenwich Wharves, Delaware River. 
866-1y Pier No. 1 (Lower Side), South Amboy, N. Je 


CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 





J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


Sa.es C. & O. R’way Coal Agency, N. Y¥. BENEDICT & DOWNS, New Haven. 
AGENTS : } DANIEL W. JOB & CO., Boston. DAVIS, MAYER & CO., Baltimore. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


SUPERIOR KANAWHA GAS COALS, 
Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


oc. B. ORCUTT, secretary. ) OFFICE, 22 PINE STREET, N. Y. 





J.7. GORDON, Saves acenr. f 





pa 


THE AMERICAN 


TYRGONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WES1 VA. 
Company’s Office, 25 S. Gay St., Baltimores 


GAS-LIGHT JOURNAL. 


CHARLES MACKALL, Secretary. 





CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y, 


SHIPPING PoInT—Baltimore, Md. 


$3 PER ANNUM. 





This coal ylelds 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very superict 
Coke, with little Ash and scarcely any clinker -ig 


42 Pine Street, N.Y. 








English and Provincial Gas Coals, 


THE BEST QUALITIES OF PROVINCIAL COAL FROM THE MINES AT 


SYDNEY,:-GLACE BAY, AND LOUISBURG, C. B. 





ALSO 


Abram Co.’s Arley Gas Coal and Cannel, Higginson’s North Ince 
Hall Gas Cannel, Townley & New Pelton Newcastle Coal. 


DELIVERED AT’ ANY PORT IN THE UNITED STATES, 


21 Exchange Place, Boston. 


PERKINS & CO., 45 South Street, New Yor. 
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INTERNATIONAL-- 1876--EXHIBITION. 


‘The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 
12thand Brown Sts., Philadelphia, and 49 Dey St. N. Y., U.S, A.. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instrnments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President. 








FARMER'S PATENT 


de. te a ieee LDLP-Pir EE. 








FARMER’S PATENT BYE-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 
00 
WILIAAxw. FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
stimates fos the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
faving mude the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed, 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Agent for the AITKEN and LOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


PATENTEE OF THE FOLLOWING INVENTIONS. 

EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
BYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the ‘ar, Ammonia, and 
Waphthaline. BYE-PASS DIP PIPE for reducing the Pressare on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
ser Scrubbers and Washers, Etc. MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
‘&ted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL for Keeping all the Boxes in a set continuously in action. 





REF£RS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 
veotesser 5. SILLIMAN, New Haven, Conn. | 
JBN ‘BAS. RoomE, President Manhattan Gas-Light Company, N. Y. 
@gn. ». NICKENLOOPER, President Cincinnati Gas-Light Co., Cincinnagtti, Ohio. 

4. 4. benson, President Brooklyn Gas-Lighi Campany, Brooklyn, N. ¥. } 


HOsTETTER, President Pittsburgh Gas-Light Co., Pittsburgh, Mw 
VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
L. HusTep, President Laclede Gas-Light Company, St. Louis, Ma. 


D. 
c. 
s. 

kK. VaNDERPOOL. Engineer, Newark Gas-Light Company, Newark, N 2. 
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T. C. HOPPER, Prest. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Gen. Supt. and Treas. 





WM. H. DOWN, Seo. 


Te \ . - fi ole ale i Min ¢ 
AMERICAN METER COMPANY 
LS pt) - ~~ ~ as A CAM = A = ~ att YY ~ g, 
WET AND DRY GAS METERS. PRESSURE REGISTERS, METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS,’ 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
SUGGQ’S ILLUMINATING POWER METER. | 3Y Water Street, Cinci n 
512 W. 22d St., N. : ¥ SUGGQ’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. j 20 senate teeeeg 
Wet Meters, with Lizar’s ‘*Invariable Measuring’? Drum, 810 North Secovd Street, St. Louis. 








Sole Agents for Wm. Cowan’s Automatic Pressure Changer. | 122 & 124 Sutter St., San Francisco, 





Arch & 22d Sts., Phila. 


HEL™ME & MeILHiEnny, 
Successors to Harris & Brother. 


| ESTABLISHED 1848. 
PRAGCTUCAL Gas WawBR WANVPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision’ of ald 
Work, we can guarantee all orders to be executed prom ptly, and in every respect satisfactorily. 


WILLIAM HELME JOHN McILHENNY. 











WM. WALLACE GOODWIN, Prest. and Treas, WM. HU. MERRICK, V.-Prest. H. DUMONT WAGNER, Supt, S. L. JONES, Sec. S. V. MERRICK, Asst. Sec, 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
| No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES. 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov. 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 





PE cies ge ‘a aa | NOW READY AND FOR SALE, 
Review of Gas and Water Engineering, roperut’s 
ISSUED WEEKLY. System of Bookkeeping 


Edited and Published by Cuas. W. Hastings, 22 Buckingham St., London, Eng’ rane a Gee 
or Registered Letter. 


. ° , ° P Biank Bocks, with printed headings and forms on this 
Each number contains articles in connection with the manufacture and supply of Gas ; 8um- | tem, with ive sunutied 00 Gea Companies, by applying to WoP. 


mary of latest intelligence on the subject of Electric Lighting ; articlesupon Water Supply ; also | FoPRtL Patladelphia, or 


‘ ; é ; : A M. CACLENDKEK & CO 
on the Construction and Maintenance of Gas, Water, and Sewage Works. 


Orrick GAS LIGHT JOURNAL, 42 Pine St., N. ¥ 
CATHEL’S 


The Gas and Water Companies’ Directory. aS aa 


Edited and Published Annually by CHARLES W. HASTINGS, 





Price, 13s., Postpaid. 





Enables every Gas Consumer to ascertain at @ glance, with. 


This Work gives a complete list of all Gas and Water Companies thronghout England, Scotland, Ireland ae eT pone 6 oe Pee ane, Se moar 
and money value of the Gas consumed. Aiso the best metno1 


and Wales; date of formation, amount of capita and names of all officers, etc. ; inclnding carLonization | o¢ obtaining from Gas the largest amount of its light, 

returns, prices paid for gas, dividends, ete. It will be to the advantage of Gas Compunies wo supy!s 
theirConsumers with one of these Guides, as a means of pre- 
venting compiairt arising from their want ct knowledge in 


Address, 22 BUCKINGHA a i ne Py regara to the reg!stration ofthe meters. For sale by 
ree cam SEREET, A. M. CALLENDER & CO 


Orders Received at this Office. LONDON, Ww. C., ENGLAND } 42 Pine Street, Now York Koow } 


Price, in Cloth Covers, 5s. ; Paper Covers, 3s. Gd. Postage Extra. 
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mNwmoOoTri Cs. 


The Goodwin Gas Stove and Meter Company are the Sole Agents for the 
sale af Bray’s Burners ano Lanterns in this country. We are now pre- 
pared to furnish 100 and 200-candle power Burners and Lanterns. Send 


for Circulars. 





The “ ae het Dial” Gas Stove, 


— MANUFACTURED BY THE — 


GOODWIN GAS STOVE & METER CO., 


Successors too WW. WW. GoonvnDw in c& CO., 


1012, 1014, 1016, Filbert St., Phila., and 142 Chambers St., N. Y. 


Medals Awarded. YEENSN ONE GOLD AND THREE 
CHARLESTON ~ - - 1879. SF THE MARYLAND 
CINCINNATI - - 3879. Agaaest) INSTITUTE, AT 
PHILADELPHIA - - 1879. —WGooDW\ BALTIMORE - - 1878. 


TRADE MARK, 


These are the most complete Gas Stoves in the world. Over 50 different 
sizes and kinds, suitable for any sized family or hotel. The only Gas Stove 
by which joints and poultry can be roasted as before an open fire. These 
stoves are constructed especially to meet the requirements of domestic 
ecomomy. ‘They possess the following advantages : 


1. More economical than coal or wood. 2. An open roaster. 
3. Freedom from all contact with gas. 4. A well ventilated oven. 
5. No confined vapors. 6. A regular diffused heat. 
7. A broiler free from smoke. 8. A hot plate fitted with patent air and gas 
burners, arranged for boiling, stewing, and frying. 9. No coal to bring 
up, no ashes to empty, no smoke. Only a match required for kindling ‘wood. 


GREAT ECONOMY OF GAS. 


From Twenty-five per cent. to Forty per cent. of gas saved by the use of our 
NON-CONDUCTING LINING. Patent applied for. 





SMOOTHINC IRON HEATERS. 

In the laundries of hotels or private dwellings, by hatters, tailors, ete., 

gas can be used for heating smoothing irons, especially on account of the 

facility with which they may obtain heat in a few minutes, We manufac- 
ture them for heating one, two, three, four or more irons at once. 


WM. W. GOODWIN, Pres. & Treas. H. DUMONT WAGNER, Supt. SAMUEL V. MERRICK, Asst. See; 
WM. H. MERRICK, Vice-Pres. S. LEWIS JONES, Sec. WM. H. WHITE, Mang. N.Y. Branch. 





